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FOREWORD

More than three thousand people in the Hashemite Kingdom of Jordan receive
some forms of dialysis, which provide renal replacement therapy for end-stage
renal disease (ESRD). The national registry of End Stage Renal Disease, which
was established in 2007, collects case record data from patients with end stage
renal disease treated in hospitals, which enables calculating the incidence and
prevalence rates for terminal renal disease and mortality rate for each
governorate. The regional data are pooled to get national statistics for end stage
renal disease in order to adapt prevention to main causes of renal failure.

I am pleased to present to you the thirteenth and fourteenth edition of the annual
report on End Stage Renal Disease (ESRD) in Jordan for the year 2021-2022,
issued by the Cardiovascular and Diabetes Surveillance Division. This report
provides revised and updated data to support the development of evidence-based
plans aimed at improving the quality of life for dialysis patients.

I hope that this report will assist health care providers, public health officers and
NGOs in their work to prevent and control renal disease in Jordan.

On behalf of the National Registry of End Stage Renal Disease, I would like to
acknowledge the tremendous contributions of all those who fulfilled this report.
Sincere appreciation and gratitude are extended to the members of the working
group at the Ministry of Health for their great efforts.

The Ministry of Health will continue to support the National Registry of End
Stage Renal Disease with all available resources.

Thank you.
Minister of Health

Dr. Ibrahim Bdour
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EXECUTIVE SUMMARY

The National Registry of End-Stage Renal Disease (ESRD) in Jordan shows a
continued rise in the burden of kidney failure between 2021 and 2022.

In 2021, there were 2,799 total patients on dialysis, compared with 3,744 patients
in 2022, marking an overall increase of nearly 34% within one year. In 2021, the
highest total incidence rate was recorded in Amman, with 310 cases and a rate of
6.68 per 100,000, followed by Irbid (5.51 per 100,000) and Zarga (4.62 per
100,000). Males generally exhibited higher incidence rates compared to females
across all governorates.

In 2022, Amman again maintained its position with the highest total incidence
rate, recording 459 cases and a rate of 9.67 per 100,000. Once again, Irbid (8.16
per 100,000) and Zarga (5.45 per 100,000) demonstrated notable incidence rates.

Of the 2022 total, 2,202 (58.8%) were males and 1,544 (41.2%) females, with a
male-to-female ratio of 1.43:1. The Middle region accounted for the majority of
cases in both years (63% in 2021 vs. 64% in 2022), followed by the North (27%
in both years) and the South (slight decline from 10% in 2021 to 9% in 2022).
The 45-69 age group remained the most affected, comprising 55% of all cases
across both years. Hypertension was the leading cause of ESRD, responsible for
46% of cases in 2021 and 47% in 2022, while diabetes mellitus showed a notable
increase from 25% in 2021 to 31% in 2022. Dialysis provision shifted further
toward the private sector, which managed 38% of cases in 2021 and 44% in 2022,
while the governmental sector declined from 37% to 27%. Insurance coverage
was high overall, but about 2% of patients remained uninsured in both years. Most
patients (84%) continued to receive dialysis three times weekly, and the number
of patients on the kidney transplantation waiting list rose to 795 in 2022, with the
majority at medium priority. Hemoglobin levels below 10 g/dl were recorded in
66% of patients in both years, reflecting persistent anemia challenges.
Comorbidities remained common, with hypertension present in 68% and diabetes
in 36% of ESRD patients.

A total of 43% of dialysis patients receive care in the private medical sector, while
only 2% — equivalent to 58 individuals — lack insurance coverage.
Approximately 83.7% of patients undergo dialysis three times per week, and 53%
are categorized as having medium priority for kidney transplantation.



INTRODUCTION

The National Registry of End-Stage Renal Disease (ESRD) was established
in 2007, under the jurisdiction of the Ministry of Health, by order of His
Excellency, the Minister of Health.

One of the primary objectives of the ESRD National Registry is to establish a
comprehensive database system to collect and manage data on patients with
End-Stage Renal Disease (ESRD). This system provides valuable insights into
the national burden of the disease and monitors government expenditures on
dialysis services. It also serves as a critical resource for health planners and
researchers, facilitating the development of strategies for prevention, early
detection, and cost management. Additionally, it offers preliminary data to
help assess patient suitability for kidney transplantation.




METHODOLOGY

The National Registry of End-Stage Renal Disease (ESRD) is a database
system that collects information about nearly all patients undergoing Renal
Replacement Therapy (RRT), including dialysis (hemodialysis and peritoneal
dialysis) and kidney transplantation. Data were collected from 83 centers
across the country. It is assumed that patients undergoing treatment in these
units represent the total number of ESRD cases, including home peritoneal
dialysis.

e Data Collection Methods

» The report includes data on all ESRD patients (all nationalities)
receiving treatment in governmental, military, private, and university
hospitals in Jordan during 2021-2022.

» Data were collected and analyzed using Microsoft Excel for statistical
analysis.

» The information was derived from records entered electronically into
the Jordan Interactive Electronic Reporting System (JIERS), which has
been operational since mid-2021, marking the transition from the
previous manual reporting system.

e Tools and Forms
Three structured forms were used for data collection from dialysis units:

Patient Demographic and Clinical Form — documenting name, age, sex,
nationality, clinical information, source of treating facility, follow-up, vital
status, and type of insurance.

Mortality Form — documenting name, age, sex, nationality, date of death,
cause of death, and place of death.

Dialysis Equipment Form — documenting the total number of dialysis
machines, reserve machines, and those used for isolation.




All data were entered electronically into the ESRD software system by trained
Focal points assigned to each dialysis unit. These focal points received
specific training in data entry and are continuously monitored through direct
communication, regular field visits, and telephone follow-up. Any remarks or
urgent issues are addressed promptly in collaboration with the Information
Technology focal points at the Ministry of Health.

Data Collection

Data were collected electronically using tablets distributed to designated focal
points at each dialysis unit. The forms were completed for all patients directly
on the tablets. Focal point was regularly monitored to ensure complete data
entry, either through phone follow-ups or during on-site visits to the units.
Any technical issues were addressed in collaboration with the Ministry’s IT
team, who also serve as program focal points. This approach ensured accurate,
complete, and timely data collection.

All submitted forms were reviewed at the Renal Registry Unit, filtered, and
checked for duplication. Follow-up data on patients, including survival status,
causes of death, and last dialysis dates, were verified and documented.

Data Analysis

Data analysis was performed using the Statistical Package for the Social
Sciences (SPSS), Epi Info 7, and Microsoft Excel. Calculations of incidence
and prevalence in this report are based on population figures provided by the
Department of Statistics (DOS) for the years 2021-2022.Incidence and
prevalence calculations in this report are based on the information shared by
the Department of Statistics (DOS) site information 2021-2022.

Confidentiality

It is essential to maintain the confidentiality of identifying information
collected by ESRD staff. Access to the electronic reporting system is
restricted to password-protected accounts.




Each staff member must have a unique password linked to their specific
workplace, which must not be shared with colleagues. This ensures the

security and integrity of the system.

Accurate and complete data for patients with End-Stage Renal Disease
(ESRD) are critical. Only designated focal points within the ESRD Registry
at the NCD Directorate are responsible for verifying and ensuring data quality.
Any other departments requiring access must submit a formal request through
proper channels. These measures protect patient privacy and maintain data
integrity.

Figure 1 : Population Pyramid — Jordan 2021-2022
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Table 1: Jordan Population by End of 2022.

Governorate
Amman
Balga
Zarga
Madaba
Irbid
Mafraq
Jarash
Ajlon
Karak
Tafeleh
Maan
Agaba

Total

Total

4744700

582100

1616000

224000

2095700

651100

280700

208500

374800

114000

187600

222800

11302000

Source: Department of Statistics, Jordan, 2022.




RESULTS

e Dialysis Units in Jordan

There are 83 dialysis units distributed across the country, 27 units
administered by Ministry of Health (MOH), 16 units administered by Royal
Medical Services (RMS), 2 units administered by university hospitals: one
administered by Jordan University Hospital, one by King Abdullah University
Hospital (KAUH) and 40 units administered by Private Sector (PS),(Table 2).

Table 2: Distribution of dialysis units by health sector, Jordan

Governorate  Government  Military

Hospitals Hospitals

Amman 3 4
Ajloun 1 1
Mafraq 3 1
Irbid 6 1
Zarga 2 2
Madaba 2 1
Balga 4

Karak 2 1
Jerash 1

Agaba 2
Tafilah 1 2
Maan 2 1
Total 27 16

Private Educational
Hospitals

28 1

1

5 1

4

1

1

40 2

Total

(98] (@)
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e Distribution of Dialysis Machines by Health Sector, Jordan 2021-
2022

The total number of dialysis machines (1099) in all units was distributed as
follows: 463 machines in MOH units, 235 machines in RMS, 54 machines in
universities hospitals and 347 machines in private sector hospitals, (Table 3).

Table 3 : Distribution of Dialysis Machines by Health Sector, 2021, 2022

Hospital 2021 2022
University (King Abdullah I) 19 19
University of Jordan 35 35
Private Hospitals 394 347
Medical Services 235 235
Government Hospitals 326 463

The focal points in all 83 Dialysis Units filled the special form of data
collection and then sent it to National ESRD Registry located in the Ministry
of Health. (Annexl), data about ESRD patients was received from all
hospitals.




e Total cases by region until 2022:

Total cases by reported by region in Jordan until 2022 were 3744. Among these regions, the
Middle region had the highest number of cases, with 2,307 reported cases, accounting for
approximately 62% of the total cases. Following that, the North region had 1,045 reported
cases, representing approximately 28% of the total cases. In contrast, the South region has the
lowest number of reported cases, with 392 cases, making up approximately 11% of the total
cases. Overall, these figures provide insights into the regional distribution of cases, highlighting
variations in the prevalence of cases across different areas. Further analysis could delve into
factors influencing these regional disparities and inform targeted interventions for healthcare
management and resource allocation.

Figure 2: Total Cases by Region.
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Table 4: Total Cases by Region.

Region N
North 1045
Middle 2307
South 392
Total 3744




e New cases by region

The data from the two pie charts representing new cases of dialysis in Jordan in 2021 and 2022
shows a relatively stable distribution across the different regions. In 2021, the majority of new
cases (63.10%) were recorded in the middle region, followed by the north region with 26.70%,
and the south region with 10.20%. Comparatively, in 2022, the distribution remained largely
consistent with 64.30% of new cases in the middle region, 26.70% in the north region, and
9.00% in the south region. This suggests that there was no significant shift in the distribution
of new dialysis cases across the regions from 2021 to 2022. However, it's worth noting the
slight decrease in the percentage of cases in the south region from 2021 to 2022, which could
indicate either a decrease in incidence or improved healthcare access and prevention efforts in
that area. Overall, while the data indicates stability in the distribution of new dialysis cases
across Jordan's regions, further investigation into regional healthcare disparities and factors
influencing dialysis incidence could provide valuable insights for targeted interventions and
resources allocation.

Figure 3 : New cases by region 2021 Figure 4 : New cases by region 2022
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e Incidence Rate 2021-2022:

The analysis of the incidence rates per 100,000 of dialysis cases in Jordan for the years 2021
and 2022 reveals several significant trends.

In 2021, the highest total incidence rate was recorded in Amman, with 310 cases and a rate of
6.68 per 100,000, followed by Irbid (5.51 per 100,000) and Zarga (4.62 per 100,000). Males
generally exhibited higher incidence rates compared to females across all governorates.

In 2022, Amman again maintained its position with the highest total incidence rate, recording
459 cases and a rate of 9.67 per 100,000. Once again, Irbid (8.16 per 100,000) and Zarga (5.45
per 100,000) demonstrated notable incidence rates.

These findings underscore the importance of continued monitoring and targeted interventions
to address the prevalence of dialysis cases, particularly among males and in urban centers like
Amman.

Additionally, the data on the number of dialysis sessions per week highlights the substantial
demand for treatment, with the Middle region recording the highest number of sessions. This
comprehensive analysis provides valuable insights for healthcare policymakers and
stakeholders to devise strategies aimed at improving dialysis care delivery and addressing the
growing burden of chronic kidney disease in Jordan.

Table 5: Incidence Rate 2021.

Governat Femal Female Female Mal Male Male % Tota Total Total %
e e(N) Rate/100 % e (N) Rate/100 I (N) Rate/100
k k k
Ajloun 13 13.13 4.60% 12 11.65 3.00% 25 12.25 3.60%
Amman 131 6.09 46.30% 179 7.18 4450% 310 6.68 45.30%
Agaba 9 9.51 3.20% 13 10.54 3.20% 22 10.10 3.20%
Balga 11 4.17 3.90% 15 4.90 3.70% 26 4.56 3.80%
Irbid 49 4.99 17.30% 64 6.04 15.90% 113 5.51 16.50%
Jarash 4 3.04 1.40% 6 4.00 1.50% 10 3.64 1.50%
Karak 10 5.71 3.50% 19 9.92 4.70% 29 7.91 4.20%
Ma'an 5 5.70 1.80% 9 9.39 2.20% 14 7.63 2.00%
Madaba 8 7.74 2.80% 15 12.95 3.70% 23 10.50 3.40%
Mafraq 8 2.59 2.80% 27 8.22 6.70% 35 5.50 5.10%
Tafeileh 2 3.76 0.70% 3 5.15 0.70% 5 4.48 0.70%
Zarga 33 4.43 11.70% 40 4,79 10.00% 73 4.62 10.70%
Total 283 5.44 100.00 402 6.87 100.00 685 6.20 100.00
% % %

10




Table 6: Incidence rate 2022.

Governat Femal Female Female Mal Male Male % Tota Total Total
e e (N) Rate/100 % e (N) Rate/100 I (N) Rate/100 %
k k k

Ajloun 16 14.91 4.10% 13 12.85 2.40% 29 13.91 3.10%
Amman 194 7.62 49.40% 265 12.06 48.00% 459 9.67 48.60%
Agaba 7 5.55 1.80% 13 13.43 2.40% 20 8.98 2.10%
Balga 14 4.48 3.60% 27 10.02 4.90% 41 7.04 4.30%
Irbid 68 6.28 17.30% 103 10.17 18.70% 171 8.16 18.10%
Jarash 4 2.74 1.00% 12 8.90 2.20% 16 5.70 1.70%
Karak 20 10.21 5.10% 22 12.29 4.00% 42 11.21 4.40%
Ma'an 2 2.04 0.50% 11 12.26 2.00% 13 6.93 1.40%
Madaba 7 5.91 1.80% 11 10.42 2.00% 18 8.04 1.90%
Mafraq 16 4.77 4.10% 20 6.34 3.60% 36 5.53 3.80%
Tafeileh 4 6.71 1.00% 6 11.03 1.10% 10 8.77 1.10%
Zarga 39 4.56 9.90% 49 6.38 8.90% 88 5.45 9.30%
Total 393 6.57 100.00 552 10.38 100.00 945 8.36 100.00

% % %

e Total Cases by Governorate:

The bar chart illustrates the distribution of total dialysis cases in Jordan across its 12
governorates, categorized by sex Amman, being the most populous governorate, exhibits the
highest total cases with 1562, comprising 652 females and 910 males. This trend aligns with
Amman's status as the capital city and major urban center. Irbid follows with 710 total cases,
reflecting a significant healthcare burden. Other governorates show varying degrees of dialysis
cases, with Zarga, Balga, and Madaba also demonstrating relatively high numbers. Notably,
Tafileh and Ma'an exhibit the lowest total cases, suggesting potential disparities in healthcare
access or incidence rates in these areas.

Sex-wise, males consistently show higher numbers of cases across governorates, indicating
potential gender-specific health trends or disparities in healthcare-seeking behavior. This data
underscores the importance of targeted healthcare interventions and resource allocation to
address regional disparities and mitigate the burden of dialysis across Jordan.
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Figure 5 Total Cases by Governorate 2022.
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e New Cases by governorate.

The bar chart presents the new cases of dialysis in Jordan across its 12 governorates for the
years 2021 and 2022. Across the board, there appears to be an increase in new cases from 2021
to 2022, with most governorates showing higher numbers in the latter year. Notably, Amman,
being the most populous governorate, exhibits a considerable rise from 310 new cases in 2021
to 459 cases in 2022, reflecting a substantial increase in dialysis incidence. Similarly, Irbid,
Zarga, and Karak also show notable upticks in new cases from 2021 to 2022. However, some
governorates like Madaba and Agaba demonstrate decreases in new cases in 2022 compared to
2021. These variations could indicate shifts in healthcare access, awareness, or underlying
health conditions across different regions. Overall, the data highlights the importance of
ongoing monitoring and intervention to address the increasing burden of dialysis and ensure
equitable access to healthcare services across Jordan's governorates.
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Figure 6 : New Cases by Governorate.
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e New Cases by Age Groups 2021 -2022

After analyzing of age and sex distribution data from 2021 to 2022, several key trends emerge.
Firstly, it is evident that across both years, the largest segments of the population are
concentrated within the 50-59 and 60-69 age brackets. This suggests a notable emphasis on
healthcare provision for middle-aged and older adults. Furthermore, there was also a noticeable
shift in sex distribution, as there is a discernible uptick in the proportion of females across most
age groups from 2021 to 2022. This phenomenon hints at potential shifts in healthcare-seeking
behavior among women or underlying demographic changes within the studied population.
Additionally, the overall dataset size notably expands from 685 individuals in 2021 to 945 in
2022, indicating either a substantial increase in the number of individuals seeking medical
attention or a broader sampling scope. This growth underscores the importance of continually
monitoring and adapting healthcare strategies to effectively address the evolving needs of
diverse demographic groups.
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Figure 7:New Cases by Age Groups 2021-2022.

30%

25%

20%

15%

10%

5%

0%

7%
5% 5%
3%
194%
LN
=<9

10_19 20-29

15%

I

40-49

11%
9%|
30-39

m female %

25%
23%
219
18%
3%
50-59 60-69 70-79
mmale %

14

5%1%
I I 0%0%
80-89 =>90




Figure 8: New Cases by Age Groups 2022.
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e Primary cause of ESRD 2021-2022.

The Pareto chart illustrating the primary causes of dialysis in Jordan offers valuable insights
into the prevalence and distribution of kidney diseases within the country's population.
Hypertension (HTN) emerges as the leading cause, accounting for a significant proportion at
45.80%. This underscores the importance of hypertension management and control strategies
in reducing the burden of kidney disease in Jordan. Diabetes mellitus (DM) follows as the
second most common cause, representing 24.30% of dialysis cases. This highlights the strong
association between diabetes and kidney disease, emphasizing the need for effective diabetes
prevention and management programs to mitigate the risk of kidney complications.
Glomerulonephritis, accounting for 9.90% of cases, is another noteworthy cause, indicating the
importance of addressing immune-mediated kidney diseases in Jordan's healthcare policies and
initiatives.

The presence of a relatively high percentage of cases classified as "Unknown" at 8.90%
suggests the need for improved diagnostic and reporting systems to better understand and
address the underlying causes of kidney disease in the country.
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Other causes such as congenital anomalies, polycystic kidney disease, and drug-induced
nephropathy represent smaller but still significant proportions of cases, highlighting the diverse
range of factors contributing to kidney disease in Jordan. With systemic lupus erythematosus
(SLE) being identified as a cause, it adds another layer of complexity to the primary causes of
dialysis in Jordan. While SLE accounts for a relatively small percentage at 0.90%, its inclusion
highlights the significance of autoimmune diseases in contributing to kidney dysfunction.

Overall, this data underscores the multifactorial nature of kidney disease and the importance of
comprehensive public health approaches targeting risk factors such as hypertension, diabetes,
and immune-mediated conditions.

An examination of the primary causes of dialysis for the years 2021 and 2022 reveals critical
insights into the prevalent health conditions driving individuals to undergo dialysis treatment.
Hypertension (HTN) and Diabetes Mellitus (DM) consistently stand out as the leading causes
of dialysis across both years. This recurrent pattern underscores the significant impact of these
chronic conditions on the population’s health and the imperative for healthcare interventions to
address them effectively. However, notable changes are observed when comparing the data
between the two years. Particularly noteworthy is the substantial increase in DM as the primary
cause of dialysis from 2021 to 2022. This surge suggests potential shifts in disease prevalence,
diagnostic criteria, or healthcare practices that warrant further investigation. Understanding the
underlying factors contributing to these changes is essential for healthcare providers and
policymakers to implement targeted prevention and management strategies, thereby mitigating
the burden of chronic kidney disease and improving overall public health outcomes.
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Table 7: Primary cause of Dialysis 2021-2022.

2021 2022
variable female male total female male total
Primary cause N % N % N % N % N % N %
Congenital 9 32% 13 32% 22 3.2% 5 13% 11 20% 16 1.7%
DM 70 247% 99 246% 169 247% 109 27.7% 182 33.0% 291 30.8%
Drugs induced 7 25% 10 25% 17 25% 4 10% 13 24% 17 1.8%
nephropathy
Glomerulonephritis 24 85% 22 55% 46 67% 23 59% 39 71% 62 6.6%
HTN 129 456% 186 46.3% 315 46.0% 200 50.9% 242 438% 442 46.8%
Infection 6 21% 11 27% 17 25% 3 0.8% 2 0.4% 5 0.5%
Other 11 39% 18 45% 29 42% 16 41% 25 45% 41 43%
Polycystic kidney 12 42% 17 42% 29 42% 5 13% 13 24% 18 1.9%
SLE 1 0.4% 2 0.5% 3 0.4% 7 1.8% 3 05% 10 1.1%
Unknown 12 42% 19 47% 31 45% 15 38% 19 34% 34 3.6%
Vesical ureteric 2 0.7% 5 1.2% 7 1.0% 6 1.5% 3 0.5% 9 1.0%
reflux
Total 283 100.0% 402 100.0% 685 100.0% 393 100.0% 552 100.0% 945 100.0%

e Total Cases by health sector 2021-2022

An analysis of the dialysis sector data for the years 2021 and 2022 reveals intriguing insights
into the distribution of individuals receiving dialysis across different sectors. Firstly, it is
evident that the private sector consistently accommodates the highest number of individuals
requiring dialysis in both years. This finding highlights the substantial reliance on private
healthcare services for dialysis within the studied population. However, notable shifts are
observed when comparing the data between the two years. Specifically, there is a notable
increase in the number of individuals receiving dialysis in the governmental and military sectors
from 2021 to 2022.

These shifts suggest potential changes in the healthcare landscape of Jordan, with a growing
reliance on private sector dialysis services. The decrease in the percentage of services provided
by governmental facilities could reflect challenges such as resource constraints or changes in
healthcare policies. Meanwhile, the increase in university hospital provision may indicate
efforts to expand dialysis services within academic healthcare settings. Overall, understanding
these trends is crucial for healthcare planning and resource allocation to ensure equitable access
to dialysis services across different sectors in Jordan.
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Figure 9:Total Cases by health sector -2021.
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e Insurance type 2021-2022:
The analysis of insurance coverage among patients for the years 2021 and 2022 reveals notable

patterns and changes across different insurance schemes. In 2021, the Renal Fund constituted
the largest proportion of insurance coverage (46.3%), followed by Governmental insurance
(28.8%), Military insurance (23.3%), Private insurance (1.0%), and No insurance (0.7%). By
2022, the Renal Fund remained the predominant source of coverage (45.2%), although with a
slight decline compared to 2021. Governmental insurance coverage also decreased to 24.4%,
whereas Military insurance showed an increase to 27.7%. Private insurance remained minimal
(0.6%), and the proportion of patients without insurance increased from 0.7% in 2021 to 2.1%
in 2022,

Gender distribution within insurance categories shows consistent trends. Males were more
represented in the Renal Fund in both years (48.7% in 2021 and 47.6% in 2022) compared to
females (42.7% and 41.7%, respectively). Conversely, females were slightly more represented
in Military insurance in 2022 (30.0%) compared to males (26.1%). The increase in patients
without insurance, particularly among males (rising from 0.3% in 2021 to 2.2% in 2022),
highlights a potential gap in accessibility or coverage.

Overall, the results suggest a gradual shift from Governmental to Military insurance, alongside
a concerning rise in uninsured patients. These findings may indicate policy changes,
socioeconomic influences, or differences in patient enrollment dynamics that warrant further

exploration.
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Table 8: Insurance type by gender 2021-2022

2021 2022
variable female male total female male total
Insurance N % N % N % N % N % N %
Renal Fund 105 42.7% 173 48.7% 278 46.3% 143 41.7% 239 47.6% 382 452%

Governmental 71 289% 102 28.7% 173 28.8% 87 254% 119 23.7% 206 24.4%
Military 64 260% 76 21.4% 140 23.3% 103 30.0% 131 26.1% 234 27.7%

Private 3 1.2% 3 0.8% 6 1.0% 3 0.9% 2 0.4% 5 0.6%
No Insurance 3 1.2% 1 0.3% 4 0.7% 7 2.0% 11 2.2% 18 2.1%
Total 246 100.0% 355 100.0% 601 100.0% 343 100.0% 502 100.0% 845 100.0%

e Number of Dialysis Sessions per week by sex.

The distribution of dialysis sessions per week provides insights into treatment intensity and
adherence over the two-year period. In 2021, the majority of patients (82.5%) underwent three
dialysis sessions per week, consistent with standard clinical guidelines. This proportion
declined slightly in 2022 to 75.5%. The reduction in three-session adherence was accompanied
by an increase in the proportion of patients receiving two sessions per week, which rose from
16.0% in 2021 to 23.9% in 2022. The proportion of patients attending only one or four sessions
per week remained negligible across both years.

Gender distribution demonstrates that males were consistently more likely to adhere to the
three-session regimen (84.4% in 2021; 78.4% in 2022) compared to females (79.7% and 71.4%
in the respective years). Conversely, females showed a higher proportion of receiving two
sessions per week in 2022 (28.0%) compared to males (21.0%). This shift may reflect
differences in clinical decision-making, patient compliance, or resource availability.

The overall decline in adherence to the recommended three-session schedule between 2021 and
2022 raises concerns regarding treatment adequacy and long-term patient outcomes. Such a
trend necessitates closer evaluation of contributing factors, including healthcare system
capacity, patient-related barriers, and possible financial constraints.
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Table 9: Number of Dialysis Sessions per week by sex.

year 2021
female male

Sessions / Week N % N Y%

1 2 0.80% 3 0.90%

2 45 18.70% 50 14.20%

3 192 79.70% 297 84.40%

4 2 0.80% 2 0.60%

Total 241 100.00% 352 100.00%

e Blood group by sex 2021-2022.

total

95

489

593

%

0.80%

16.00%

82.50%

0.70%

100.00%

female

N %

2 0.60%
98  28.00%
250 71.40%
0 0.00%
350 100.00%

2022

male

1 0.20%
104 21.00%
388 78.40%
2 0.40%

495 100.00%

total

202

638

845

%

0.40%

23.90%

75.50%

0.20%

100.00%

The blood group distribution was dominated by group O in both years, followed by group A,

with groups B and AB comprising smaller shares. Weighted by the sample sizes in each year
(2021: N=601; 2022: N=845), the overall distribution shifted modestly between 2021 and 2022
as follows: O decreased from 47.5% to 44.7%, A decreased slightly from 35.2% to 34.6%, B
increased from 13.3% to 15.1%, and AB increased from 4.0% to 5.6%.

Gender patterns revealed nuanced changes. Among females, the proportion of group A declined

(35.6% — 32.4%), while group B increased (13.7% — 16.9%). Among males, group A rose
slightly (34.9% — 36.1%), and AB increased (4.5% — 6.4%). Group O remained the most

prevalent in both genders, though it declined more in males (47.5% — 43.6%) than in females

(47.4% — 46.3%).
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Figure 11:ESRD by Blood group 2021-2022.

Blood group
50.00% 47.40% 47.50% 26.30%
45.00% 43.60%
. 0
10.00% 35.60% 34.90% 36.10%
35.00% 32.40%
30.00%
25.00%
20.00% 16.90%
15.00% 13.70% 13.10% 13.90%
10.00% 0%
5.00% 3.30% 4.50% 4.40%
oo B
0.00% - - -
female male female male
2021 2022

BA WMAB mB ®mO

e Prevalence of non-communicable diseases (NCDs) among (ESRD) from 2013 to
2022.

The data extracted from the linear chart provides insights into the prevalence of non-
communicable diseases (NCDs) among end-stage renal disease (ESRD) patients in Jordan over
a ten-year period from 2013 to 2022. The chart displays the number of cases of various NCDs,
including hypertension (HTN), diabetes mellitus (DM), familial diseases, malignancies,
smoking-related diseases, and infections, represented by different colored lines.

Throughout the years, hypertension consistently emerges as the most prevalent NCD among
ESRD patients, with a prevalence of 68% by the year 2022. Diabetes mellitus also exhibits a
substantial prevalence of 36%. Familial diseases, malignancies, smoking-related diseases, and
infections show lower but still notable prevalence rates, ranging from 1% to 9%.

The data underscores the significant burden of NCDs among ESRD patients in Jordan, with
hypertension and diabetes mellitus being the most common comorbidities. The prevalence rates
provide valuable insights into the epidemiology of NCDs in this population, highlighting the
need for comprehensive management strategies to address these conditions and their impact on
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renal health. Additionally, the temporal trends depicted in the chart suggest the importance of
continuous monitoring and proactive interventions to mitigate the progression and
complications of NCDs among ESRD patients in Jordan.

Figure 12: prevalence of non-communicable diseases (NCDs) among (ESRD).
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DISCUSSION
The 2021-2022 ESRD data in Jordan reveal a rapidly escalating public health

challenge, marked by a substantial increase in both total dialysis patients and new
cases. The total number of dialysis patients rose from 2,799 in 2021 to 3,744 in
2022, representing a nearly 34% increase, while new cases increased from 685 to
945 over the same period. Geographic analysis highlights the predominance of
the Middle region, particularly Amman, which consistently recorded the highest
incidence rates, followed by Irbid and Zarga, whereas the South region remained
comparatively less affected. Demographically, males constitute the majority of
cases, with a male-to-female ratio of 1.43:1 in 2022, and the 45-69 age group
remains the most affected, emphasizing the burden of ESRD on the economically
productive population. Notably, the proportion of females among new cases has

risen, suggesting evolving demographic patterns.

Hypertension remains the leading cause of ESRD, responsible for nearly half of
cases, while diabetes mellitus shows a significant increase as a primary
contributor, highlighting the ongoing impact of non-communicable diseases on
kidney health. Other causes, including glomerulonephritis, congenital anomalies,
and drug-induced nephropathy, are less frequent, and a decline in cases with
"unknown" etiology reflects improvements in diagnostic and reporting systems.
The healthcare landscape demonstrates a shift toward the private sector, which
managed 44% of dialysis cases in 2022, with the government sector showing a
relative decline. Overall insurance coverage remains high, yet the small increase
in uninsured patients underscores gaps in access. Treatment patterns show a
majority of patients receiving three dialysis sessions per week, though adherence
declined slightly in 2022, raising concerns about treatment adequacy. Persistent
anemia, ongoing co-morbidities, and the growing kidney transplantation waiting
list highlight clinical challenges, while low rates of HBV and HCV infection
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indicate successful infection control measures. The transition to the Jordan
Interactive Electronic Reporting System (JIERS) has improved data accuracy and
timeliness, supporting the National Registry’s critical role in evidence-based

planning and resource allocation.

It is important to interpret these trends in the context of data quality
considerations. Some discrepancies between the 2021 and 2022 reports can be
attributed to differences in data collection and reporting methodologies. Data for
2021 and earlier reports relied on manual entry, which may have contributed to
delays or duplication in updating patient records. Regarding the 2021 and earlier
reports, there was no reference or comparison with the Civil Registry system to
verify patient deaths, which may have affected the accuracy of the final counts.
Moreover, data during 2021 were not fully integrated with the datasets used for
the 2021 and 2022 reports, and only information entered into the electronic
system was considered, which may explain part of the apparent discrepancies.
The involvement of multiple entities responsible for kidney patient data, and the
distribution of responsibilities across different directorates within the Ministry
and other institutions such as the Health Insurance system, made it difficult to
obtain reliable and unified figures. In addition, some of these entities did not rely
on standardized electronic systems for case entry, limiting their ability to filter
information and accurately track patient deaths. Subsequent efforts have focused
on improving data quality through the implementation of integrated electronic
systems and enhanced coordination with relevant institutions, ensuring greater

accuracy and timeliness in reporting.

Collectively, these findings underscore the urgent need for targeted interventions,
enhanced management of hypertension and diabetes, expansion of transplantation
programs, and continued monitoring to address regional disparities and improve

outcomes for ESRD patients in Jordan.
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