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Abstract

Objectives: Evaluate and determine the gaps in the National Tuberculosis Program and Tuberculosis Surveillance System in
Jordan.

Methods: A concurrent embedded mixed quantitative/qualitative methods study was conducted to assess the National
Tuberculosis Program and Tuberculosis Surveillance System in Jordan. A semi-structured questionnaire was developed based
on the Updated CDC Guideline for Evaluating Public Health Surveillance System to collect necessary information from
service providers and other stakeholders.

Results: The National Tuberculosis Program and Tuberculosis Surveillance System encounter various gaps and challenges
across several critical domains, including infrastructure, human resources, National Tuberculosis Program functions,
surveillance system performance, coordination, case findings, and data collection and notification. Regrettably, not all of the
Tuberculosis Surveillance System’s objectives were successfully achieved in the past. Coordination of tuberculosis services
has been repeatedly reported as inadequate. This deficiency manifests in the delay in diagnosing tuberculosis patients and, in
some instances, misdiagnoses. The root cause is often traced back to insufficient knowledge of tuberculosis case definitions
among healthcare providers at peripheral tuberculosis clinics. Additionally, a structured approach to active case finding is
conspicuously absent. Furthermore, the tuberculosis management guidelines remain unfamiliar to many healthcare providers
in tuberculosis centers, leaving them inadequately equipped to handle tuberculosis cases effectively. The utilization and
analysis of the system’s data are also far from optimal. A glaring concern is the delay in tuberculosis case notifications
received from the stakeholders involved in the Tuberculosis Surveillance System.

Conclusions: Our study showed different gaps in the National Tuberculosis Program and Tuberculosis Surveillance Systems
across several areas. The structure of National Tuberculosis Program and the clinical expertise of human resources do not
support tuberculosis elimination. An electronic data collection and notification system is essential to facilitate tuberculosis
case detection, reporting, and follow-up. Decision-makers should push the tuberculosis epidemic on the national health
agenda. Jordan should focus on allocating national and international resources for tuberculosis control programs.
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Introduction

Tuberculosis (TB) is one of the top 10 causes of death
worldwide and the leading cause of death from a single
infectious agent.! Despite notable progress in the past dec-
ade, TB remains a significant global public health issue with
far-reaching health, economic, and social consequences. An
estimated 10million people (5.6million men, 3.2 million
women, and 1.2million children) got infected with TB
worldwide in 2019 and a total of 1.4million people died
from TB."? Globally, TB incidence is falling at about 2%
per year. Between 2015 and 2019, the cumulative reduction
was 9%.!2

The estimated incidence of TB in Jordan has fluctuated
over the last 10 years, peaking in 2017 at 7 cases per 100,000
population.? It then fell steadily, reaching a rate of 4 cases
per 100,000 population in 2022.3 A recent study* showed that
the average annual crude TB notification rate in Jordan dur-
ing 2016-2020 was 3.32 per 100,000 population (4.08 per
100,000 women and 2.64 per 100,000 men). The average
annual standardized notification rate was 4.13 per 100,000
population (4.52 per 100,000 women and 3.52 per 100,000
men). During the period 20162020, a total of 1711 patients
(989 women and 722 men) were diagnosed with and treated
for TB. Of those, 14 cases were classified as relapses. Almost
half of the patients (48.4%) were Jordanians and 51.6% were
non-Jordanians. The majority of non-Jordanian patients were
from Syria, the Philippines, and Bangladesh. Two-thirds of
patients (66.0%) had pulmonary TB and 34.0% had extrapul-
monary TB.

TB control in Jordan is a model for the region as it has the
lowest TB prevalence compared with neighboring coun-
tries.” The Jordan National Tuberculosis Program (NTP)
reached the Millennium Development Goal for TB reduction
in 2011 and was preparing to shift to TB elimination.
However, TB elimination planning has been disrupted due to
the influx of Syrian refugees.® The establishment of effective
NTPs and robust TB Surveillance Systems is vital in control-
ling the disease by early detection, prompt treatment, contact
tracing, and monitoring drug resistance. Surveillance sys-
tems collect data on TB cases and treatment outcomes,
allowing for the assessment of the TB burden, the effective-
ness of interventions, and the identification of areas that
require additional resources and attention. The data collected
through surveillance systems help allocate resources effec-
tively, ensuring that interventions are targeted where they are
needed most. NTPs and surveillance systems support ongo-
ing evaluation and quality improvement efforts to enhance
the effectiveness of TB control programs.

The Jordan NTP is a national entity with the Chest
Diseases and Migrant Health (CDMH) Directorate in
Amman City at the central level and 12 peripheral chest
centers throughout the country. The NTP was introduced in
the mid-1990s. In 2017, the NTP adopted the End TB
Strategy to initiate the process of TB elimination in Jordan in
line with the World Health Organization (WHO) recommen-
dations. TB Surveillance System in Jordan is one of the main

functions of the NTP, and it is a passive, case-based surveil-
lance system that depends on the definition of the case and
recognition of illness, a compilation of individual data, anal-
ysis, and reporting.

The surveillance system in Jordan relies on multiple lay-
ers of reporting structure from the facility to the central level;
therefore, the system must be well designed and imple-
mented efficiently to prevent any delays in the release of data
and substantial waste of human and time resources.” The
managers of NTP in Jordan recognized the need for system-
atic program evaluation to monitor progress toward program
goals, learn from both successes and mistakes, and judge the
success of the program in achieving its short-term, interme-
diate, and long-term outcomes. NTP and TB Surveillance
System in Jordan have never been evaluated systematically
and comprehensively. Thus, this study aimed to determine
the gaps in the NTP and the surveillance system and assess
the usefulness and functionality of TB surveillance in terms
of simplicity, flexibility, sensitivity, representativeness,
timeliness, and stability.

Methods
Study design

A comprehensive evaluative study was undertaken to assess
the effectiveness of Jordan’s NTP and its TB Surveillance
System during the period April 2021 to January 2022. This
study employed a concurrent embedded mixed-methods
approach, combining both quantitative and qualitative meth-
ods to provide a thorough evaluation.

Data sources

Various methodologies and data sources were harnessed for
data collection in this study. Initially, a 2-day workshop was
convened, bringing together seven key informants, stake-
holders, and service providers associated with the CDMH
Directorate at the central level, as well as the International
Organization for Migration (IOM). The key informant inclu-
sion criteria were specific to individuals who occupied piv-
otal positions in program management and the delivery of
TB services, possessing substantial and profound insights
into the provided services. However, two individuals were
excluded from the study as they were newly hired within the
NTP. The primary aim of the workshop was to elicit the per-
spectives of the participants regarding the NTP and the TB
Surveillance System.

Participants were assured of the confidentiality and vol-
untary nature of their involvement, with the right to with-
draw at any point. The workshop was held in a quiet room at
the first investigator institution and skillfully moderated by a
male experienced researcher (a professor of epidemiology
and biostatistics (ScD) and the first author, who has 20 years
of research experience) who employed a structured guide
featuring open-ended questions to stimulate discussion and
encourage participants to express their thoughts freely and
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spontancously. The second author took notes during the dis-
cussion with the participants. All participants willingly pro-
vided their informed consent, which included consent for the
audio recording of the discussions. The saturation was not
considered as we encompassed all individuals who played
pivotal roles in both program management and the delivery
of TB services.

Additionally, field visits were conducted to key organi-
zations, including the CDMH Directorate, the Jordanian
Anti-Tuberculosis Association (JATA), the IOM, and
Annoor Sanitarium, with the purpose of conducting inter-
views with relevant personnel to ensure the comprehen-
sive acquisition of necessary data. These visits entailed
individual interviews with key stakeholders from the MoH
Headquarters, the NTP, the CDMH Directorate, JATA, and
IOM. The study also incorporated the examination of
existing surveillance reports, records, forms, and patients’
data as Supplemental Data Sources.

Assessment tools

A semi-structured questionnaire (Supplemental File 1) was
developed based on the Updated CDC Guideline for
Evaluating Public Health Surveillance System® and other
relative resources.”!? To fortify the strength of the assess-
ment tool strength and question consistency, we enlisted
the expertise of three public health specialists. They con-
ducted a comprehensive review of the tool, meticulously
assessing its content validity. This involved a meticulous
evaluation of the items to ensure relevance, clarity, and
representativeness, and they offered valuable feedback.
We diligently incorporated pertinent adjustments based on
their insights. Collectively, the experts affirmed that the
items sufficiently cover the required constructs, are cultur-
ally appropriate, identify gaps within the NTP and surveil-
lance system, and are apt for evaluating the effectiveness
and functionality of TB surveillance. Specifically, they
deemed the items appropriate in assessing the simplicity,
flexibility, sensitivity, representativeness, timeliness, and
stability of the TB Surveillance System. The first part of
the questionnaire included information about the partici-
pants’ characteristics: gender, age, profession, specialty,
job description related to TB, place of work, years of expe-
rience related to TB and surveillance, and training and cer-
tificates related to TB and surveillance. The questionnaire
assessed issues concerning NTP, communication and
reporting systems, availability of surveillance documenta-
tion, registers, reporting formats, data analysis and inter-
pretation practices, computer skills and training profiles,
epidemic response and preparedness situation, outbreak
investigation and case confirmation, supervision and feed-
back system, the surveillance attributes (simplicity, flexi-
bility, data quality, acceptability, sensitivity, predictive
value positive, representativeness, timeliness, and stabil-
ity), and ethical considerations and data security.

The assessment tool was divided into two main parts; (1)
Assessment of the NTP, and (2) Assessment of the TB
Surveillance System, which also was divided into two com-
ponents; (a) Description of the surveillance system, and (b)
Credible evidence regarding the performance of the surveil-
lance system, as illustrated in Figure 1. For the description of
the surveillance system, the tool collected information about
the following components, stakeholders’ engagement in the
evaluation, description of the purpose and operation of the
TB Surveillance System, description of the resources used to
operate the TB Surveillance System, and TB data. To pro-
vide credible evidence regarding the performance of the sur-
veillance system, the tool collected information on the
following attributes:

1. Level of usefulness: Refers to the level of usefulness
of information generated by the TB Surveillance
System, and how the data can be used to improve
public health in relation to TB in Jordan.

2. Simplicity: Intends to assess the TB Surveillance
System structure and ease of operation.

3. Flexibility: To know if the TB Surveillance System
can adapt to changing information needs or operating
conditions with little additional time, personnel, or
allocated funds.

4. Data completeness: Reflects the level of completed
and missing data and the reasons and factors affect-
ing the missing in the TB Surveillance System.

5. Data validity: To check the accuracy and quality of
source data before using, importing, or otherwise
processing data.

6. Acceptability: Reflects the willingness of persons
and organizations to participate in the surveillance
system.

7.  Stability: Refers to the reliability (i.e., the ability to col-
lect, manage, and provide data properly without failure)
and availability (the ability to be operational when it is
needed) of the public health surveillance system.

Ethical approval

The ethical approval was obtained from the Institutional
Review Board (IRB) at the Ministry of Health on 30 March
2021 (the IRB Approval No. MoH/Rec/2021/056). Written
informed consent was obtained from each participant.
Participation remained anonymous and data were treated
with confidentiality.

Data analysis

The current study employed directed content analysis, which
involved the utilization of predetermined questions that
guided the responses of participants during interviews.
Directed content analysis was used in this study because
researchers had specific research questions and a priori
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Figure |. TB Surveillance System assessment tool flowchart.

knowledge about the NTP and TB Surveillance System. To
maintain the trustworthiness and credibility of the findings,
all discussions were faithfully transcribed in the Arabic lan-
guage and subsequently translated into English. The inter-
view questions served as a framework for data analysis.
Researchers conducted the analysis in the original Arabic
language manually. The process involved a manual examina-
tion of the transcribed data by two researchers, wherein
meaning units were identified, followed by condensation of
the data into meaningful patterns or summaries and coding,
ultimately leading to the generation of distinct categories.
We analyzed the patterns and themes that have emerged from
the coding process. Then we presented the results of the
directed content analysis in a clear and organized manner
and used quotations to support findings. The report of find-
ings was shared with the participants for their comments
who all approved the findings listed in the report.

Results

Key informants’ characteristics

A total of seven key informants from MoH and IOM (five
males and two females) have participated in the evaluation.
The key informants have different specialties and roles in the

NTP and TB Surveillance System and years of experience.
Table 1 shows the key informants’ characteristics.

Assessment of the NTP

The functions of the NTP and human resources

The primary functions of the NTP include the organization
and delivery of TB care and prevention services. The NTP
conducts a range of activities, including testing all migrants
entering Jordan, treatment and follow-up of patients with
TB, and screening for TB among contacts, refugees, prison-
ers, and at-risk populations. There was a broad consensus
that one of the main gaps the NTP faces regarding human
resources is the lack of a fixed (full-time) Pulmonologist at
the CDMH Directorate.

Coordination of TB services

There is technical coordination between the NTP central
level and TB clinics (NTP peripheral level). Many patients
are usually transferred to the CDMH Directorate due to a
lack of diagnosis and treatment capacities. However, the
coordination between the NTP central level and Annoor
Sanatorium is neither formal nor comprehensive. It only



Khader et al.

Table |I. The key informants’ characteristics.

Variable n %
Gender
Male 5 714
Female 2 286
Age
30-39 2 286
4049 3 429
50-59 2 286
Profession
Physician 4 571
Lab technician I 14.3
Radiology technician I 14.3
Nurse I 14.3
Job description related to TB
Medical officer—coordination with NTP I 14.3
Head of laboratory I 14.3
Data management I 14.3
Head of TB physicians I 14.3
Radiology technician I 14.3
TB physician I 14.3
TB case management I 14.3
Years of experience working with TB and surveillance
1-5 3 429
6-10 2 286
I1-15 I 14.3
15-20 I 14.3
Training and certificates related to TB and surveillance 4  57.1

concerns the TB patients’ referral, especially multidrug-
resistant TB patients to Annoor Sanatorium. Annoor
Sanatorium is the only facility in Jordan that is prepared and
equipped to provide full care for TB patients. After the
patient is transferred, no follow-up from the part of the
CDMH Directorate is done for the transferred case.
Regarding the NTP central level regular meetings, the mem-
bers of the program have some meetings, but these meetings
are not organized and structured, nor formal. Two respond-
ents reported, “There is no regular base of the frequency of
these meetings. They are upon need and availability.”

TB diagnosis and detection

It has been stated that there is a delay in the diagnosis of TB
patients and misdiagnosis in some cases due to inadequate TB
healthcare providers’ knowledge of TB case definition in
peripheral TB clinics. One respondent mentioned, “These clin-
ics lack the required capacities for TB diagnosis, making them
transfer many cases to the CDMH Directorate to get tested.”
The role of the private sector in TB diagnosis is minimal.

Contact tracing

IOM facilitates contact tracing once the TB diagnosis is con-
firmed while the NTP conducts the TB investigations.

Respondents unanimously concurred that a significant defi-
ciency in TB contact tracing lies in the absence of a dedi-
cated database to capture information gleaned during contact
tracing, coupled with the lack of a structured approach to
active case finding. Consequently, the actual number of TB
patients in Jordan remains largely concealed. Another criti-
cal gap is the considerable cost associated with TB tests for
individuals who voluntarily seek testing and subsequently
receive negative results.

TB management and treatment

The treatment is free for all TB patients in Jordan. Regarding
TB treatment for migrants, all active TB patients are treated
by transferring them to Annoor Sanitarium and Al-Basheer
Hospital until they get negative results for TB, after which
they are transferred to their countries. In case they have latent
TB, they get transferred directly to their countries according
to the law in Jordan without being registered in the NTP data.
IOM is responsible for TB treatment for Syrian refugees in
Jordan. IOM covers the cost of the treatment for out-patients,
and Annoor Sanitarium does not charge any patient for any
treatment and examinations. There are national guidelines for
TB management in Jordan (Manual), including diagnosis and
treatment. They are well written, printed, and available in
Arabic. In addition, there is an algorithm (flowchart) explain-
ing step-by-step for establishing TB diagnosis. Nevertheless,
not all healthcare providers in TB centers are aware of or
trained on these guidelines. Indeed, these guidelines were not
seen in the majority of TB clinics during the field visits.

Patients’ follow-up

In respect of TB patients’ follow-up, the Directly Observed
Treatment Strategy (DOTS) program was used for this pur-
pose. Nevertheless, the program has stopped due to a lack of
funds and support and the resulting stigma that the DOTS
program causes to the patients. Consequently, it has been
agreed to use a phone call to follow-up on the patient’s situ-
ation and their commitment to the treatment.

Screening

Despite that TB disease is screened at the CDMH Directorate
along with numerous diseases and health conditions, this ser-
vice is performed only for migrants as an obligatory test for
residency requirements. There is inadequate screening
among key populations characterized by crowdedness, in
particular, the prisons, camps, and migrant settlements. On
the other hand, IOM is leading the TB screening among
Syrian refugees.

Laboratory services

The main gaps in the laboratory at the central level include a
shortage of lab personnel, not entering data in an appropriate
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database, old computers, and inadequate documentation of
patients’ results. Moreover, data records are not connected
with the TB patients’ database which is managed by the NTP
central level.

Infection control

There are some gaps regarding infection control at the
CDMH Directorate. There is no infection control office/unit
in the directorate. The infection control measures are not
applied properly due to the poor conditions of the CDMH
Directorate building. Moreover, the infection control meas-
ures are not assessed or monitored regularly.

Assessment of TB Surveillance System
in Jordan

The purpose and operation of the TB
Surveillance System

The TB Surveillance System faces challenges in terms of
deficiencies in human resources, equipment, and training
activities. The TB Surveillance System in Jordan is passive
and targets Jordanians, refugees, and migrants in the country.
The specific objectives for the TB Surveillance System are:
(1) Early detection and containment of TB cases; (2)
Determining priorities in planning to enhance health ser-
vices; (3) Identifying people at high risk for TB exposure and
infection, and identifying the various risk factors of TB, and
assess its trend; and (4) Evaluating prevention and control
measures and introducing the necessary modification accord-
ing to TB epidemiology in the country. It has been observed
that not all TB Surveillance System objectives were met in
the past and that the system activities are not directed toward
these objectives. In addition, the main TB healthcare provid-
ers and other stakeholders are not fully aware of the system’s
objectives.

Case definition

The field visits revealed that some of the TB clinic staff have
no common understanding of the case definition of the TB
disease, despite that it is documented in the national guide-
line for TB management in Jordan. According to the national
guideline for TB management in Jordan, TB case definitions
are divided into two groups; (1) Bacteriologically confirmed
TB case: the biological specimen is positive, (2) Clinically
diagnosed TB case: X-ray abnormalities or suggestive histo-
pathology evidence and extrapulmonary cases without labo-
ratory confirmation.

TB Surveillance System notification pathway

The TB Surveillance System is centered around the CDMH
Directorate. There are several sources of data that feed the

TB Surveillance System in Jordan, such as laboratories (pub-
lic and private), hospitals (public and private), health cent-
ers, TB clinics, and private clinics. Some gaps related to TB
notification and reporting were reported by the respondents
and observed in the field visits including that the notification
method is paper based and sent via fax, some of the notifica-
tion reports are incomplete; there is no assigned focal point
at the TB clinics to complete, review, and finalize the notifi-
cation reports before submitting them to the CDMH
Directorate. Moreover, the TB Surveillance System is not
linked to the national health information system and vital
registration system.

Data quality and analysis

The collected data are entered into an Excel sheet and include
information on age, gender, referral site, governorate, TB
center, nationality, sub-nationality, occupation, marital sta-
tus, date of symptoms onset, type of patient site of TB, sub-
diagnosis, HIV test result, X-ray result, sputum result, and
treatment outcome. By checking the dataset, it has been
observed that different registration date formats in Excel
were used, making the function of date calculation in Excel
difficult. Some data fields are updated by inserting com-
ments on the Excel sheet, which goes unnoticed during
analysis.

It has been stated and noted that there is no systematic and
structured analysis of TB data. Some descriptive data analy-
sis in the form of frequency distribution is usually performed
by one of the CDMH staff using the Microsoft Excel
Program. The performed analysis is not thorough nor
advanced and does not check for outliers or data quality, and
it is normally done quarterly or upon request from WHO or
MoH. The data are entered using text format, and therefore,
the data need to be coded and labeled for further analysis. On
the other hand, no specialized statistical software is used to
analyze the data, and none of the CDMH staff is trained in
data management, analysis, and interpretation. TB surveil-
lance data carry inherent limitations when it comes to scien-
tific rigorousness, and TB notifications may not be considered
a direct measure or close proxy of TB incidence.

The performance of the surveillance
system

Level of usefulness

Stakeholders rated the level of usefulness of the data as not
satisfactory. The data that the system provides are not well
utilized or analyzed thoroughly. All respondents mentioned,
“The complete information on TB in Jordan is not well pre-
sented and reflected in the TB reports.” It has been men-
tioned that there is no set plan to use the generated data; the
data are mainly used for reporting to the WHO upon their
request. In addition, it has been reported that there were no
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actions taken as a result of the analysis and interpretation of
the generated data from the TB Surveillance System.

Simplicity

The amount and type of data necessary to establish the TB
diagnosis are sufficient. The data for TB patients are easy to
collect because the patient’s file is well structured and clear
to the healthcare providers. The time needed to collect the
necessary data is almost 30 min. Following up on a case to
update data is done for all cases. The key informants men-
tioned that there is no need to add more variables to the
patient’s file or the data on the Excel file.

Flexibility

Flexibility was rated good. Some variables and information
have been modified and updated successfully. The patient’s
record file was updated recently, and the case definition has
been modified in the new file, which supports the system’s
flexibility. However, these updates were not reflected in the
Excel database.

Timeliness

The level of coordination with other reporting sites is inter-
mediate as assessed by stakeholders. The information does
not always reach on time. There is a delay in TB case notifi-
cation received from the parties involved in the TB
Surveillance System, because it may have reached via mail
or fax after a month of sending.

Data completeness

According to the stakeholders, the percentage of missing
values (data) (“unknown” or “blank”) within a dataset is
almost 10%. However, during the monthly update of the
data, some missing data normally are recovered personally
by contacting the data providers (peripheral TB clinics of
patient’s file). Usually, the missing data are the onset of
symptoms and the outcome of the patients. On the other
hand, the level of completeness in notification reports was
rated intermediate. A few problems were noted such as miss-
ing data mainly from the peripheral TB clinics.

Acceptability

According to stakeholders, the data providers’ participation
rate in the system is moderate. Not all TB healthcare provid-
ers—especially at the peripheral TB clinics—participate in
the data collection, notification, and reporting.

Ethical considerations and data security

Critical gaps were observed regarding the ethical issues for
TB patients and their data; TB patients do not sign a consent

form before giving the data, and in many cases, the patient
does not know that they have to give their consent before
obtaining the data from them. On the other hand, there is no
written Standard Operating Procedure for the ethical consid-
erations for the TB Surveillance System in Jordan, including
patients’ privacy and data security. The policies and proce-
dures that ensure patient privacy and surveillance system
security are not applied. There is no private or closed room
where the patient gives their information; in addition, the
data are not secured, and anyone who knows the computer
password can get the data.

Discussion

This comprehensive study delineated the manifold gaps and
challenges encountered by the NTP and TB Surveillance
System in Jordan, spanning critical domains such as infra-
structure, human resources, NTP functions, surveillance sys-
tem efficacy, coordination, case identification, and data
collection and notification. Most Eastern Mediterranean
Region (EMR) countries have updated their national strate-
gic plans and some countries with low disease burdens are
actively aiming for TB elimination.!' An editorial under-
scored a significant challenge impeding the region’s efforts
to eliminate TB, citing suboptimal political commitment,
low case detection rates, and the overarching impact of
humanitarian emergencies.'?

This study identified several gaps in the NTP and TB
Surveillance System in Jordan. One of the main challenges is
that patients/visitors face difficulty in reaching and accessing
TB services. The lack of access to TB services was reported
by the global WHO TB report and other studies as a signifi-
cant barrier to effective TB control programs worldwide.'3'4
Lack of access to TB health centers promotes ongoing TB
transmission within the community.'> Effective TB manage-
ment requires a well-designed, equipped, and well-located
health facility that ensures a safe environment for both
patients and employees. Therefore, the Jordan government
needs to secure funds to construct a new building commen-
surate with health standards for TB and patients/visitors’
needs and to be conveniently located.

There was a broad consensus that one of the main gaps in
the NTP is the lack of a pulmonologist at the CDMH
Directorate. This finding is consistent with findings from
other studies conducted in various settings.'®!” The lack of a
fixed pulmonologist can have detrimental effects on the
delivery of TB care and prevention services, leading to diag-
nostic delays, treatment challenges, and compromised
patient outcomes.'”!® Efficient TB management and control
need well-qualified healthcare providers in technical and
managerial aspects. MoH has to take the lead in providing
TB specialists, promoting and motivating healthcare provid-
ers to work in TB facilities through compensation or incen-
tives, and implementing TB training programs.

The study identified that the coordination of TB services
needs strengthening. Poor coordination between the CDMH
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Directorate and the Colunatary Counseling and Testing
(VCT) Center can have several significant consequences,
particularly delayed diagnosis and treatment, and increased
transmission risk. This finding is in agreement with the find-
ings of other assessments in other countries that identified
gaps in service delivery, duplication of efforts, and ineffi-
ciencies in resource allocation as contributing factors to poor
coordination.'”* Poor coordination can result in missed or
late diagnoses, which can lead to disease progression and
increased transmission of TB and HIV/AIDS, posing a pub-
lic health risk. A coordination plan must be set between the
central level and other parties involved in the TB Surveillance
System in Jordan, and this coordination must be formal, sys-
tematic, continuous, and dynamic.

There is a national guideline for TB management in
Jordan including diagnosis and treatment. Yet, not all health-
care providers in TB centers are aware or trained on these
guidelines. A recent study (unpublished) of 93 Jordanian
health care workers (HCWs) who were involved in TB diag-
nosis, management, or prevention (22 physicians, 27 nurses,
and 44 other HCWs such as pharmacists and technicians)
showed that 38.7% of HCWs had not received any training
on TB and 14% of them had received training in more than
2 years. The majority of HCWs (94.6%) perceived that they
need more training on TB. Private sector healthcare profes-
sionals in Jordan did not receive adequate training in TB
diagnosis and management and they are not familiar with the
latest diagnostic techniques and guidelines, leading to sub-
optimal care. Training the TB healthcare providers on differ-
ent aspects of TB including the TB management guidelines
is recommended to standardize and enhance TB case man-
agement among all NTP central and peripheral levels.?!

The early detection and timely treatment of patients with
TB are essential for effective TB control and are emphasized
in the “End TB Strategy” of the WHO.???3 Delays occurring
during the process of diagnosis and treatment increase the
probability of TB transmission and eventually result in a
higher disease burden.?* TB case definition needs to be well
understood by healthcare providers in the TB healthcare cent-
ers in Jordan through providing general training on TB and
well-designed and printed posters and brochures on TB.

The NTP has no structured active case finding and screen-
ing key populations. Crowded communities such as prisons
and camps were reported to be associated with an increased
risk of TB incidence.?> 2’ Crowding may directly favor TB
transmission by increasing the contact rate between
Mycobacterium tuberculosis and susceptible people.?®30
Without active case finding and screening, TB cases may go
undetected until patients become symptomatic and seek
medical care. Therefore, a structured active case finding and
screening program is crucial for uncovering the hidden bur-
den of TB in the community.

The laboratory is a cornerstone of any surveillance sys-
tem. It plays a critical role in the prompt diagnosis of dis-
eases and treatment monitoring. With the challenges that the

laboratory is encountering, a series of actions have to be
taken to enhance the function of the laboratory and raise the
quality of the results. The communication channels between
doctors and the laboratory staff need to be enhanced, as well
as the laboratory database has to be connected with the
patients’ database that is managed by the NTP central.

Despite that the TB Surveillance System is funded, it still
faces challenges in terms of deficiencies in human resources,
equipment, and training. Healthcare resources are often
stretched thin due to a variety of competing health priorities.
Government budgets are allocated to address pressing issues
such as infectious disease outbreaks leaving limited funds
available for TB control. Echoing these findings, a situa-
tional analysis of TB control programs in the EMR?' revealed
similar deficiencies, encompassing limited infrastructure,
human capacity constraints, financial shortages, underutili-
zation of advanced diagnostic tools and medications, as well
as inadequate stakeholder and community involvement in
TB care amidst complex emergencies. Furthermore, another
study highlighted recurring gaps in TB care across multiple
EMR countries, primarily linked to restricted access to
essential resources.*? Collaborative efforts involving govern-
ment agencies, non-governmental organizations, interna-
tional partners, and civil society can help mobilize resources
and support for TB prevention, surveillance, diagnosis, and
treatment in the country.

In this evaluation, it has been stated that not all TB
Surveillance System objectives were met. The seven key
informants from MoH and IOM reported that “we are not
aware that the system data were used in the past to determine
priorities, identify those at risk, determine TB risk factors,
and evaluate prevention and control measures.” To achieve
the TB Surveillance System objectives, a systematic, com-
prehensive, and innovative system and action plan must be
established and implemented. The objectives should be
linked with specific targets, indicators, and outcomes. The
TB Surveillance System faces notable gaps and issues
regarding data quality and analysis. This finding is consist-
ent with the findings of other studies*»* but inconsistent
with the findings of other studies.’>3¢ Without meaningful
data to inform public health action, Jordan is likely to fall
short of its goal of eliminating TB.

Regarding the system attributes, the TB Surveillance
System is simple with sufficient amount and type of data
necessary to establish the TB diagnosis; however, some
information can be added to the system, such as social indi-
cators, and if the TB is confirmed bacteriologically or clini-
cally. In other countries, some studies reported poor ratings
of the simplicity of the system for several reasons including
data collection is time-consuming and report forms are not
easy to fill.>**3” However, other studies in Yemen, Pakistan,
and South Africa’*3%% reported that the system is simple. On
the other hand, flexibility was rated good with some updates
that need to be reflected in the dataset. In other studies, in
Pakistan and Zimbabwe, flexibility was rated “average.”%40
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One primary limitation of this study lies in the restricted
number of key informants, potentially introducing bias in
identifying gaps within Jordan’s NTP and TB Surveillance
System. Nonetheless, the utilization of diverse methodolo-
gies and data sources in this study is anticipated to mitigate
this challenge. Another significant limitation of this study
arises from the scarcity of high-quality data within the NTP,
which hinders the ability to thoroughly analyze and substanti-
ate the study’s findings. Additionally, the study is impeded by
inadequate documentation of NTP activities, encompassing
data reports and program operations. While it is worth noting
that the assessment tool underwent review by three public
health professionals, one notable constraint is the absence of
a pilot test, primarily due to the limited pool of eligible indi-
viduals available to participate in the assessment.

Conclusions

Our study showed different gaps in the NTP and TB
Surveillance System across several areas, including infra-
structure, human resources, the functioning and performance
of the surveillance system, operational framework, coordina-
tion, and information and education. The structure of the
NTP and the clinical expertise of human resources is not sup-
portive of TB elimination. Elimination of TB in Jordan
requires multiple interventions and preparations. Although
the likelihood of TB emerging as an epidemic in the near
future is low, the government should consider TB as a
national threat. Decision-makers should place the TB epi-
demic on the national health agenda and spend time and
effort to allocate national and international resources for TB
control programs. The national health policies lack the inter-
sectoral vision in facing health issues, which appears to be
responsible for the limited attention to the importance of
potent surveillance systems that are the only producers of
reliable evidence necessary for policy decision-making. In
addition, the lack of an intersectoral approach is responsible
for the limited TB prevention programs and social interven-
tions as compared with the concentrated treatment-oriented
actions. The national efforts should continue to build and
strengthen the national TB Surveillance System and build
staff capacities. The MoH should be urged to report and pub-
lish regularly with standardized forms on the necessary TB
information and data at the national and international levels.
There is a need to work on identifying the high-risk and vul-
nerable groups and the best means to reach them not only for
surveillance purposes but also for service provision. High-
risk groups and other vulnerable groups in Jordan, including
refugees and migrants, need tailored preventive programs to
reduce risk behaviors in addition to healthcare and social
support. The MoH should implement an effective strategy so
that all health facilities and laboratories that perform tests
notify positive cases. A full-time surveillance team should be
formed to manage and oversee the development, implemen-
tation, coordination, improvement, and use of the resulting

information and data. This team would then also be respon-
sible for periodic quality assurance and monitoring site visits
to ensure that the information is being collected according to
the pre-established protocols.
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