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Pediatric pulmonary services in Saudi 
Arabia
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Saleh Al Harbi3, Adel S. Al‑Harbi5

Abstract:
OBJECTIVE: The purpose of this study was to assess the available pediatric pulmonary services, in terms of 
workforce, resources, and distribution across Saudi Arabia. This would help in proper utilization of resources 
and direct future planning.

METHODS: A cross‑sectional survey among pediatric pulmonologists registered in the Saudi Thoracic Society.

RESULTS: Among 43 practicing pediatric pulmonologist in Saudi Arabia, 29 have responded to the 
survey (response rate of 67.4%). The majority of practicing pediatric pulmonologists were young graduates with 
less than 5 years’ experience (44.8%) and were North American training programs graduates (69%). The majority 
of the respondents (51%) were located in Riyadh, 27% in Jeddah, 14% in the Eastern region and 3% in Madinah 
and Al‑Majma’a. Most of the respondents had access to basic diagnostic tools required in the subspecialty, a 
majority of them (85%) lack dedicated pediatric pulmonary function laboratories. Nearly, 80% of the hospitals 
performed less than 50 flexible bronchoscopies/year.

CONCLUSION: Pediatric pulmonology is a growing subspecialty in Saudi Arabia with well‑trained and experienced 
physicians. Our study represents an overview of the available pediatric pulmonology services in Saudi Arabia, 
which would help in future planning and better utilization of the available resources.
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Over the last century, medicine has undergone 
significant advancement particularly in 

relation to disease understanding, diagnostic 
modalities, and therapeutic interventions. This 
resulted in a huge expansion in the amount of 
knowledge and competencies related to specific 
disease state or particular patient age groups. As 
a consequence, the second half of the 20th century 
witnessed the birthday of many sub‑specialties 
in the major disciplines of medicine.

In children, several factors have led to the need 
and establishment of pediatric pulmonology 
as a distinctive sub‑specialty. Among these 
factors: The burden and prevalence of respiratory 
disorders among children, the advancement in 
the understanding of respiratory physiology, 
the increased survival rate of neonatal and 
childhood respiratory infectious disorders, and 
evolvement of childhood specific approaches 
related to variable conditions (e.g., asthma, cystic 
fibrosis, developmental respiratory defects, 
hypoventilation syndromes, and pulmonary 
vascular disorders). For instance, asthma is the 
most common chronic disease in the pediatric 
population, According to a local survey in Saudi 
Arabia, the prevalence of asthma in school 
children has risen from 8% to 23% between 1986 
and 1995.[1] The global morbidity and mortality 
related to respiratory diseases in children has 

been a major issue in health‑care systems in 
both developing and developed countries. It 
was estimated that around 2 million children 
die annually due to respiratory infections.[2] 
The need for specialized physicians in pediatric 
pulmonology was recognized since the 1950’s, 
with formal training and infrastructure laid out 
in the 1970’s in North America and Australia.[3] 
Reviewing the history of pediatric pulmonology 
evolvement in North America and Europe 
reveals interesting challenges and developmental 
milestones of this discipline.[4,5]

It goes without saying that, availability of pediatric 
pulmonary services will ensure the readiness of 
health‑care system to provide children with 
the necessary requirement for the well‑being of 
their respiratory system. However, stakeholders 
of health‑care system should be aware that 
it is not only the “availability” of pediatric 
pulmonologists, but also the “efficiency” of the 
care being provided at national level. In order 
for any sub‑specialty to be efficient in addressing 
the national needs, several conditions are 
required, which include: Availability of enough 
manpower (not only pediatric pulmonologists, 
but also respiratory therapists and specialized 
nurses), resources  (laboratory medicine, 
pulmonary function testing  (PFT), medical 
images, bronchoscopy, and special medications 
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or devices), and finally a system to regulate the practice. It is 
of extreme importance to have “appropriate” distribution of 
manpower and resources (per nation population) to match a 
given country national needs.

In Saudi Arabia, even though pediatric respiratory medicine 
specialty was practiced since the early 1980’s, the number of 
specialized physicians has only grown substantially in the last 
decade. In this study, we aim to have an overview of the available 
pediatric pulmonology services in Saudi Arabia in terms of: 
Workforce, resources, and distribution, which would help in 
better utilization of resources and to help in future planning.

This survey represents the initial research work of the research 
task force of the Saudi pediatric pulmonology group (SPPG), 
a subsidiary of the Saudi Thoracic Society (STS).

Methods

A 5‑page survey was prepared by members of the SPPG 
research committee. The components of the survey were 
designed based on the input of a focus group, which includes 
all the authors of this paper. An initial draft of the survey was 
sent to a group of sub‑specialists in the same field and based 
on the feedback a final survey was designed.

The survey was distributed to all pediatric pulmonologists 
registered in the STS through its official E‑mail list. The 
survey was reinforced by direct communication with pediatric 
pulmonologists in person while attending activities related to 
the group. The initial distribution was in January 2012, with 
a follow‑up in July 2012 for those non‑respondents. A  total 
of 29 respondents participated from 43 known pediatric 
pulmonologists practicing in Saudi Arabia at the time of the 
study (67.4% response rate).

Statistical analysis
Descriptive statistics in the form of frequencies and percentage 
were used to analyze data. Bar and pie chart were used to 
express the distribution of some variables. Based on national 
census data accessed from the department of statistics and 
information physician‑to‑child ratios were calculated. These 
ratios were compared with similar data from US.

Results

A total of 29 surveys were analyzed, 22 respondents were 
Saudi nationals and 7 non‑Saudis working in Saudi Arabia. 
Twenty four of the respondents are males, whereas 5 of 
the respondents are female pediatric pulmonologists. 
Most of the pediatric pulmonologists were located in 
the central region  (Riyadh 15 physician’s, Jeddah 8, 
Madinah 1, Majma’a 1 and Eastern region 4)  [Figure  1], 
twenty physicians were North American trained  (69%), 
three were trained in Australia  (10.3%), four were locally 
trained  (13.8%) and two were trained in United  Kingdom 
and Germany (6.9%) [Figure 2]. The post training experience 
of the physicians at the time of conducting the survey was; 
13 physicians had  <5  years’ experience, 5 had between 
5 years and 10 years’ experience, 7 had between 10 years and 

Figure 1: Distribution of pediatric pulmonologist in Saudi Arabia Figure 2: Back ground training of pediatric pulmonologist working in Saudi Arabia

Table 1: Characteristics of respondents
Characteristics N (%)
Gender

Male 24 (76)
Female 5 (24)

Training
North America 20 (69)
Local 4 (14)
Australia 3 (10)
Europe 2 (7)

Experience
<5 years 13 (45)
5‑10 years 5 (17)
10‑15 years : 7 (24)
>15 years : 4 (14)

Nationality
Saudi 22 (76)
Non‑Saudi 7 (24)

Geographic distribution
Riyadh 15 (52)
Jeddah 8 (28)
Madinah 1 (3)
Majma’a 1 (3)
Eastern region 4 (14)
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15 years’ experience and 4 physicians had more than 15 years’ 
experience. Nine physicians had a private practice  (31%). 
The physicians were distributed in 20 hospitals around the 
kingdom  [Table  1 for basic characteristics of respondents]. 
A  separate pediatric pulmonary service was present only 
in 11 hospitals (55%). A pulmonary function laboratory was 
available in most hospitals, but only 3 hospitals  (15%) had 
a separate pediatric laboratory; the other 16 hospitals had a 
laboratory, which was combined with an adult service. The 
pulmonary function tests offered were: Simple spirometry in 
all of them, lung volumes in 16 hospitals (80%), the diffusing 
capacity of the lung for carbon monoxide in 15 hospitals (75%), 
bronchial challenges in 13 hospitals  (65%), overnight 
oximetry in 14 hospitals  (70%), and exhaled nitric oxide in 
5 hospitals  (25%). Flexible bronchoscopy was performed 
in 16 hospitals  (80%), mainly by pulmonologists, but the 
number of procedures was less than 25 bronchoscopies/year 
in 44% of the hospitals, 6 hospitals (37%) had an average of 
25‑50 bronchoscopies/year while only 3 hospitals (19%) had 
more than 50 bronchoscopies/year.

Almost all respondents had basic diagnostic tools such as 
chest X‑ray and computed tomography  (100%) and chest 
ultrasound in (95%). Ventilation‑perfusion scan were available 
in 14 hospitals (70%). All respondents had access to respiratory 
therapist and pediatric surgeons. Asthma educators were 
available in 17 hospitals  (85%), thoracic surgeons in 16 
hospitals  (80%), speech pathologist in 15 hospitals  (75%), 
home‑oxygen care was available in 15 hospitals (75%) while 
home ventilatory care was available in 8 hospitals  (40%). 
Respiratory hospital based protocols were present in all 
centers. Allocated respiratory beds were only available in 6 
hospitals (30%). Nearly, 50% of the hospitals performed sleep 
studies.

All respondents conducted at least one general respiratory clinic 
a week in their institutes with an average seeing 15 patients per 
clinic. Some hospitals had more specialized respiratory clinics 
such as an asthma clinic in 14 hospitals (70%), a cystic fibrosis 
and chronic lung disease clinic in 5 hospitals (25%).

Respondents spent an average of 60% of their working hours 
dealing with clinical issues, 17% of their time teaching, 15% 
spent in administration, 5% on research, and 3% on other issues. 
Most of the pediatric pulmonologist (75%) were also asked to 
cover general pediatrics service.

Discussion

Pediatric pulmonologists in Saudi Arabia, similar to other 
sub‑specialists in other disciplines in the country, function 
within different organizations. Majority of these physicians 
practice under governmental sectors, which can be divided 
into: Ministry of health hospitals, University hospitals, tertiary 
independent governmental hospitals, health services related 
to governmental sectors, e.g.  armed forces, national guard, 
and others. There are few of these physicians practice in the 
private sector  (either full or part time commitments). There 
is no clear policy governing the relationship between these 
different organizations as every sector determines the plans and 
regulations of operation independent of others. There is a huge 
room for collaboration between health sector organizations 
in Saudi Arabia that will not only improve patient care 
but will enhance positively other areas, e.g.,  research, 
training, and resources utilizations. Non‑profit, professional 
organizations (e.g.,  the SPPG ) have the potential to fill this 
gap of collaboration (this article is basically an example of this 
collaboration).

The pediatric pulmonology services in Saudi Arabia have 
been steadily growing over the last couple of decades. The 
number of pediatric pulmonologist in Saudi Arabia has been 
increasing with a current estimate of 1/630,000 populations. 
A  Canadian survey[6] estimated that approximately one 
pediatric pulmonologist is needed for every 360,000 
population, suggesting a need to almost double the number 
of physicians available in the kingdom to provide optimum 
service. The shortage in pediatric pulmonologists has 
been globally observed, for example there are 4 states in 
USA with no certified pediatric pulmonologists.[7] Taking 
this into consideration, obviously the number of pediatric 
pulmonologist in the capital Riyadh has reached this standard 
with approximately 1/340,000 populations as per last national 
census conducted in 2010.[8] Table  2 shows a comparison 
between selected geographical areas in Saudi Arabia and 
USA,[7] which confirms significant shortage of pediatric 
pulmonologists in Saudi Arabia. There is also significant 
variability in the distribution of pediatric pulmonologists 
over the different geographical regions of Saudi Arabia. For 
example, in Riyadh region the physician‑to‑child ratio is 
0.8/100,000 children while it is zero in regions like Qassim or 
Aseer.[9] As a result, there is a need to recruit more pediatric 
pulmonologists and to ensure appropriate distribution to serve 

Table 2: Comparison of children population, number of pediatric pulmonologists, and physician‑to‑child ratio 
between selected geographical areas in Saudi Arabia and USA

Saudi Arabia USA
Region Children 

*population 
(as 2007)

Number of 
pediatric 

pulmonologist

Physician‑to‑ 
child ratio 

(per 100,000 children)

State Children 
*population 

(as 2005)

Number of 
pediatric 

pulmonologist

Physician‑to‑ 
child ratio  

(per 100,000 children)
Riyadh 1,820,585 15 0.8 Virginia 1,804,900 17 0.9
Makkah 1,890,769 8 0.4 Arizona 1,547,260 12 0.8
Madinah 569,303 1 0.2 Nevada 603,596 6 1
Qassim 352,969 0 0 New Hampshire 304,994 2 0.7
Eastern 1,096,570 4 0.4 Alabama 1,094,533 12 1.1
Aseer 596,902 0 0 Kansas 683,491 2 0.3
Total 7,782,996 43 0.5 Total 73,277,998 670 0.9
*There are differences in the age of children managed by pediatric specialist; in Saudi Arabia children <14 years where in USA <18 years
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peripheral areas in the kingdom especially in the northern 
and southern regions. The newly structured Saudi board of 
pediatric pulmonology has added to the number of certified 
physicians joining the workforce. As of now, there are 7 fellows 
enrolled in the program, hopefully this will help to overcome 
the shortage of available slots of training in international 
programs as currently there is only 3 Saudi physicians training 
in Canada. Presently, the majority of the physicians are North 
American trained, the rest are of European, Australian, and 
local training certificates.

Most pediatric pulmonologist are struggling to establish the 
specialty in their hospitals. Only half of the hospitals who 
employ pediatric pulmonologists had a separate pediatric 
pulmonology unit with allocated beds. The majority of 
pediatric pulmonologist  (75%) will cover general pediatric 
consultations in addition to their usual work. Even though, 
most hospitals had a pulmonary function lab with complex 
services, a pediatric pulmonary function laboratory was 
only available in 3 hospitals. This indicates the need for 
establishing such units with experienced staff in dealing with 
pediatric patients. Setting standards for accreditation of these 
laboratories by bodies such as the STS or the Saudi Society for 
Respiratory Care is crucial to attain such a goal.

Pediatric flexible bronchoscopy is used for a wide range 
of indications and is increasingly used in many contexts, 
including pediatric and neonatal intensive care.[10] Surprisingly, 
the services are available in the majority of the hospitals; 
unfortunately almost 80% of hospitals with pediatric 
pulmonologist had less than 50 bronchoscopies/year, this 
finding might reflect small load of patients, low complexity 
of cases or decreased utilization of bronchoschopy. Keeping 
in mind that according to the American College of Chest 
Physicians, 25 bronchoscopies/year is the minimum acceptable 
number of scopes to maintain competency,[11] almost 43% of 
the respondents didn’t meet this standard.

Pediatric sleep medicine is relatively a new branch in 
medicine with marked improvement for the last two decades 
in pediatric patients.[12] It is encouraging that 60% of the 
centers are conducting the sleep service; however, quality of 
the technologist and the sleep lab standards were not fully 
analyzed. Seventy percent of the centers had overnight pulse 
oximetery. It is a simple and non‑invasive modality used to 
assess the degree of hypoxia[13] and screening for common 
pediatric sleep disorders.[14] It is used as a tool to assess the 
need for home oxygen.

Exhaled nitric oxide is a new technology adopted to diagnose 
eosinophilic airway disease. Based on our survey, exhaled 
nitric oxide is available only in 25% of the surveyed hospitals 
in Saudi Arabia.

Other basic ancillary services such as a respiratory therapist, 
asthma educators, pediatric and thoracic surgeons and speech 
pathologist are mostly available, which would help the 
pediatric pulmonologist to provide ideal care for their patients. 
Adding the “pediatric” experience or certification is crucial to 
provide optimal service.

General respiratory clinics are still not sufficient to cover 
the increasing number of referrals to the specialty. On the 
other hand, there is a great need to increase the number of 
subspecialized and multi‑disciplinary clinics  (e.g.,  high‑risk 
asthma, cystic fibrosis, chronic lung disease, sleep clinics, and 
other). Improving and expanding training programs locally 
in conjunction with the utilization of international training 
opportunities represent important solutions for national 
demands in pediatric pulmonology.[15]

Respiratory research is one of the main deficiencies not only 
in Saudi Arabia, but in the whole Gulf region. One of the main 
reasons for this is the low percentage of working hours spent 
in research, which could be due to the high demand for clinical 
work [Figure 3]. Recruiting more physicians to the specialty 
may free some time for research, which would benefit both 
patients and physicians. Research training is also lacking 
and our national fellowship program should focus on this 
competency as a mandatory one during training.

Conclusion

The specialty of pediatric pulmonology is a relatively newly 
recognized area in pediatric medicine world‑wide. Structured 
and organized fellowship training programs around the world 
and recently locally has produced a relatively reasonable 
number of pediatric pulmonologist in Saudi Arabia. Most 
of services related to the specialty are available within the 
kingdom’s main cities though we need to extend to other 
populated areas in the north and south of the country. There 
is a need to further develop the infrastructure by providing 
more space and staff for ancillary services like pulmonary 
function laboratories specifically for pediatrics. It would 
certainly be more beneficial if the laboratories were subjected 
to an accreditation process by a recognized body such as the 
STS, which would help standardize the procedures around the 
country for better quality.

Boosting research is a necessity, perhaps this would be attained 
with the growing number of physicians in the specialty and 
collaborations with national and regional research networks.

Figure 3: Estimated working hours distribution
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Information provided by our study is useful not only to those 
studying workforce trends, but also to medical students and 
pediatric residents making career decisions. However, this 
information does not address the need for medical services.
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