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With advancing health care, increasing num-
bers of children with congenital or perina-
tal health conditions as well as acquired 

chronic health conditions survive into adolescence and 
adulthood.1,2 It has also become common for individu-
als to suffer from multiple or comorbid chronic con-
ditions.3 The definition of chronic illness and chronic 
health conditions has been an area of discussion for 
many years and includes elements, such as duration 

Puberty development among children and 
adolescents with chronic disease in Saudi 
Arabia
Fadia AlBuhairan,a Waleed Tamimi,b Hani Tamim,c Angham Al Mutair,a Naila Felimban,d Yasmin 
Altwaijri,e Mohamed Shoukri,e Ibrahim Al Alwana,f 

From the aDepartment of Pediatrics, King Abdulaziz Medical City, Riyadh, bDepartment of Pathology & Laboratory Medicine, King Abdulaziz 
Medical City, Riyadh, cDepartment of Medial Education, King Saud bin Abdulaziz University for Health Sciences, Riyadh, dDepartment of 
Pediatrics, King Abdulaziz Medical City, Jeddah, eBiostatistics Epidemiology & Scientific Computing Department, King Faisal Specialist Hospital 
& Research Center, Riyadh, fCollege of Medicine, King Saud bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia  

Correspondence:  Ibrahim Al Alwan · College of Medicine, King Saud bin Abdulaziz University for Health Sciences, PO Box 3660, Mail Code 
3133, Riyadh, 11481, Saudi Arabia · T: 00966 1 801 1111 ext 51112, F: 00966 1 801 1111 ext 51119 · alwani@ksau-hs.edu.sa

Ann Saudi Med 2012; 32(4): 408-411

DOI: 10.5144/0256-4947.2012.408

BACKGROUND AND OBJECTIVES: Increasing numbers of children with chronic health conditions are now 
surviving into adolescence and adulthood because of advancing health care. These chronic health conditions 
are generally known to impact a child’s growth and development, including pubertal development. In Saudi 
Arabia, chronic diseases are prevalent, yet no reports of pubertal onset and its relation to chronic illness are 
available. The aim of this study was to explore pubertal development among Saudi children and adolescents 
with a chronic illness. 
DESIGN AND SETTING: Cross-sectional study conducted at schools in Riyadh, Saudi Arabia in 2006. 
SUBJECTS AND METHODS: Those students whose parents reported that their son/daughter had a chronic illness 
and/or was taking a long-term medication underwent a physical examination to determine sexual maturity rating 
and growth parameters. 
RESULTS: Of 1371 students who participated in the study, 155 (11.3%) had a chronic illness. Of those, 79 (51%) 
were male, and the mean SD age of all the students was 11.4 (2.4) years. Ninety (58%) students were taking 
medication for their health condition. Bronchial asthma was reported to be the most common chronic condi-
tion (n=66; 42.6%), followed by blood disorders (n=41; 26.5%). Fifty-three (34%) students were overweight or 
obese. For male gonadal (G) development, the mean age of boys with G stage 2 was 11.7 years; stage 3: 13.5 
years; stage 4: 14.1 years; and stage 5: 14.6 years. For female breast (B) development, the mean age of girls with 
B stage 2 was 10.7 years; stage 3: 11.3 years; stage 4: 12.4 years; and stage 5: 14.1 years. The pubic hair devel-
opment for both boys and girls was similar to the corresponding gonadal or breast development, respectively.
CONCLUSIONS: The age of onset of pubertal development for both boys and girls with a chronic illness are 
within normal limits. The high prevalence of overweight and obesity may contribute to this phenomenon, yet 
further studies should consider the effects of disease severity and chronicity and medication use as possible 
confounders.

of condition, limitations of function, and health care 
needs.4,5 An internationally agreed upon definition is 
essential for research implications and hence different 
prevalence rates have been reported for children with 
chronic health conditions or a chronic illness.2,4,5

Chronic health conditions come with their own 
challenges and complications. In addition to the symp-
toms that present as a result of the condition itself, a 
child may also experience a negative impact on his/
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her physical growth, pubertal development, and overall 
health-related quality of life.6-8 Although pubertal delay 
is a recognized consequence of chronic illness, its inci-
dence is unknown.7 The hypothalamic-pituitary axis 
may be affected to varying degrees based on the severity 
and chronicity of the illness, malnutrition, and long-
term use of medications.6,7,9

In Saudi Arabia, chronic diseases are prevalent and 
accounted for 69% of all deaths in 2002.10 The age of 
puberty onset among Saudi children has previously 
been reported to be similar to that in other countries.11 

However, no report is available exploring pubertal onset 
and development among Saudi children with a chronic 
illness. The aim of this study was to explore pubertal 
development among Saudi children and adolescents 
with a chronic illness. 

SUBJECTS AND METHODS
Data for this study was extracted from the Riyadh 
Puberty Study11 that was conducted in 2006. This was 
a cross-sectional study carried out among school chil-
dren and adolescents in Riyadh, Saudi Arabia. Riyadh 
is the capital city with over 5 million inhabitants, almost 
40% of whom are children and adolescents younger 
than 15 years of age.12 Through the cluster sampling 
strategy, private and public school students were ran-
domly selected to participate in the study. The methods 
of sampling allowed for representation of different geo-
graphical and socioeconomic backgrounds of individu-
als within the city. The details of sampling technique are 
described elsewhere.11 The Institutional Review Board 
approval was obtained for the study.

Data were collected by means of a household ques-
tionnaire as well as a physical examination of the par-
ticipating student at his/her school. The questionnaire 
included items pertaining to demographic information, 
and parents were also asked to identify if their son or 
daughter was living with a chronic disease and/or taking 
a medication for a long period. The physical examination 
included identification of sexual maturity rating (SMR) 
as well as measurement of growth parameters. SMR 
for males was determined by assessing gonadal stage 
and pubic hair development, whereas for females by as-
sessing breast and pubic hair development. Weight and 
height was measured for all students, with the details 
of clinical assessment and measurement described else-
where,11 and the body mass index (BMI) was calculated. 
Only students who were not reported to have a chronic 
illness were included in the analysis of this study. A small 
number of students were not reported to have a chronic 
illness, but were taking a long-term medication; hence, 
they were considered to have a chronic illness.

Descriptive analyses were conducted. Stratified 
analyses by age for the height, weight, and BMI were 
also carried out. Moreover, the mean, standard devia-
tion, and 95% confidence intervals of age by stage for 
pubic hair and gonadal/breast development was calcu-
lated. Data management and analyses were carried out 
using SPSS program (IBM Corp, Armonk, NY, United 
States, version 15).

RESULTS
Of 1371 students who participated in the study, 155 
(11.3%) had a chronic illness. Seventy-nine (51%) of 
those students were male, and the mean age was 11.4 
(2.4) years. The majority of students (92.9%) lived with 
both of their parents. Ninety (58%) students were tak-
ing medication for their health condition. 

Chronic diseases were classified into nine disease/
system categories: bronchial asthma, allergic disorders 
(other than bronchial asthma), blood disorders, skin 
disorders, endocrinopathies, central nervous system 
and behavioral disorders, musculoskeletal disorders, 
and genitourinary disorders. All students were reported 
to have only one single chronic illness, with the most 
common condition being bronchial asthma (n=66; 
42.6%). This was followed by hematological disorders 
(n=41; 26.5%) and others (Table 1). 

Table 2 summarizes the mean ages of the stages of 
pubertal development for both genders. 

Seventy-two (46.4%) students had unhealthy 
weights (BMI was either <5th percentile or more than 
the 85th percentile for age and gender). Fifty-three 
(73.6%) of these students with unhealthy weights were 
either overweight or obese. Out of those students who 
were found to be underweight (n=19), defined as hav-

Table 1. distribution of chronic illnesses. 

Chronic illness/system 
involvement Frequency %

Allergic disorders (other than 
asthma) 14 9.0

Asthma 66 42.6

blood disorders 41 26.5

Central nervous system and 
behavioral disorders 3 1.9

endocrinopathies 9 5.8

Genitourinary disorders 5 3.2

Musculoskeletal disorders 5 3.2

Skin disorders 12 7.7

Total 155 100.0
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ing a BMI <fifth percentile, thirteen (68.4%) had a 
blood disorder. The majority of students who were 
overweight or obese, defined as having BMI between 
85th and 95th and >95th percentile, respectively, had 
bronchial asthma (Table 3).

DISCUSSION
The prevalence of chronic illness in Riyadh was found 
to be similar to that reported in the regional published 
studies. In Qatif, a city in the Eastern province of Saudi 
Arabia, the chronic illness was found among 344 re-
spondents (11.7%).13 International data, such as that 

from the United States, has shown that the chronic ill-
ness is prevalent in 31% of children, and similar to our 
findings, bronchial asthma is ranked high among the 
chronic health conditions.2

Chronic illness is known to impact pubertal devel-
opment of both boys and girls and results in delayed on-
set of pubertal maturation. This obviously depends on 
the severity of the illness, its degree of chronicity, as well 
as other factors, including nutritional status and medi-
cation use.6,7,9,14,15 In our study, we found no evidence 
of delayed puberty. All students exhibited physical 
evidence of pubertal development within normal lim-
its that was comparable to that of healthy peers.11 The 
fact that 53 (34.2%) students were overweight or obese 
may have played a role in this, as the effect of increased 
body fatness on triggering the neuroendocrine events 
of pubertal onset is well documented.16 Furthermore, 
no evidence of early onset puberty was available in any 
of the students, including those who were overweight 
or obese. This may suggest that the presence of obesity 
with a coexisting chronic illness may result in a “bal-
ance” or equilibrium of the neuroendocrine system and 
hence result in normal onset of pubertal development. 

Interestingly, as mentioned earlier, 53 (34.2%) stu-
dents were found to be overweight or obese, yet not a 
single family reported this as being a chronic health con-
dition. Obesity is internationally recognized as being a 
chronic illness requiring a multidisciplinary team care 
approach; yet despite this fact, many may not recognize 
the significance that the increased body mass may have 
on an individual until specific organ involvement oc-
curs. This is not unusual as it is known that health condi-
tions that impact on a child’s functioning and activities or 
require regular encounters with health care facilities are 
more accurately reported than conditions that do not.2 
The social and economic consequences that obesity has 
on young individuals have been reported.17 Children who 
have multiple chronic conditions have increased morbid-
ity,3 and in adults, the presence of obesity in addition to 
a coexisting chronic illness, as compared to the presence 
of obesity alone, has been found to affect not only the 
physical well-being but also the emotional well-being.18

Although we had a representative sample of students 
in Riyadh, the fact that this was a school-based study 
means that the children and adolescents with a chronic 
illness impairing their functioning and who may be un-
able to attend school have not been included. Therefore, 
we may be reporting an underestimation of the preva-
lence of chronic disease among school-aged children 
and adolescents in Riyadh. Overweight and obesity 
were incidentally found to be highly prevalent, yet par-
ents never reported this as being a chronic illness. This 

Table 2. the mean ages of students at the different stages of 
pubertal development.

Stages N Mean Standard 
deviation

Malesa

Gonadal development

   I 30 9.3 2.0

   II 17 11.7 1.3

   III 13 13.5 1.5

   Iv 7 14.1 1.4

   v 8 14.6 0.9

Pubic hair

   I 34 9.4 2.0

   II 13 11.9 1.2

   III 13 13.5 1.5

   Iv 8 14.1 1.3

   v 7 14.7 1.0

Females
Breast development

   I 23 8.0 0.9

   II 9 10.7 1.0

   III 9 11.3 0.9

   Iv 8 12.4 1.9

   v 27 14.1 1.9

Pubic hair

   I 32 8.8 1.5

   II 5 10.8 0.8

   III 7 12.0 0.8

   Iv 16 12.8 1.8

   v 16 15.1 1.5

aFour students refused physical examination.
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Table 3. body mass index according to disease category.

Chronic illness/system 
involvement

Body mass index percentiles

<5th 5–85th >85th–
95th >95th Total

Allergic disorders 
(other than asthma) 0 8 2 4 14

Asthma 4 32 14 16 66

blood disorders 13 23 1 4 41

Central nervous 
system and behavioral 
disorders

0 1 0 2 3

endocrinopathies 1 6 0 2 9

Genitourinary disorders 0 2 1 2 5

Musculoskeletal 
disorders 1 2 1 1 5

Skin disorders 0 9 0 3 12

Total 19 83 19 34 155

raises the issue of individual understanding and percep-
tions of chronic illness and health conditions, the pos-
sibility of under- or overestimating the existence of such 
conditions, and the importance of having accurate and 
internationally accepted definitions or criteria.

In conclusion, the prevalence of chronic disease 
among children and adolescents in Riyadh is simi-
lar to that reported in other parts of the country. It is 
less prevalent than that reported internationally; how-
ever, our report here is probably an underestimation. 
Bronchial asthma is one of the more prevalent chronic 
conditions, similar to others’ findings. The mean age of 
pubertal development among students with chronic 
disease is similar to that of healthy students. The high 
prevalence of overweight and obesity may be contrib-
uting to this phenomenon, yet further studies should 
consider the effects of disease severity and chronicity 
and medication use as possible confounders. Because 
chronic illness has been shown to be prevalent, further 
studies should explore these individuals’ access to health 
care as well as the impact of such chronic illness on one’s 
well-being, quality of life, and health care costs. Public 
health education and awareness of the significance of 

abnormal body mass measures, whether increased or 
decreased, need to be emphasized. 
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