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Abstract
In many developing countries, includ-

ing Nigeria, non-communicable diseases,
such as endocrine disorders, are not given
much attention because of the enormous
burden posed by infectious diseases like
malaria, tuberculosis, and other childhood
killer diseases. In addition, endocrine disor-
ders are thought to be uncommon due to a
lack of specialized screening facilities and
trained healthcare professionals to diagnose
and manage these endocrine diseases. This
study aims at defining the burden of pedi-
atric endocrine disorders (PEDs )in Kano.
A review of records of children who pre-
sented at the pediatric endocrine unit of
Aminu Kano Teaching Hospital with pedi-
atric endocrine disorders from 2018 to 2022
was carried out. A total of 6,314 new pedi-
atric cases were seen during the study peri-
od, and 178 of these were pediatric
endocrine disorders accounting for 2.8% of
the total. The mean age of all the cases at
presentation was 6.35±4.95 years, and male
to female ratio was 1:1.3. Disorders of
endocrine pancreas/lipids metabolism
(68/178, 38%) were the commonest, fol-
lowed by thyroid disorders (23/178, 12.9%)
and pubertal disorders (16/178, 9%) respec-
tively. Other disorders seen were calcium,
phosphate metabolism, and bone disorders
(15/178, 8.4%), syndromes (genetic syn-
dromes/multiple congenital abnormalities)
with endocrine system involvement
(13/178, 7.3%), adrenal disorders (10/178,
5.1%) and disorders of energy balance
(6/178, 3.4%). More females presented with
disorders of the pancreas/lipids, thyroid,
precocious puberty, and congenital adrenal
hyperplasia. The highest number of cases
was seen in the last year of review, while
the lowest was in the third year of review.
Type 1 diabetes mellitus and disorders
involving the thyroid gland, pubertal devel-
opment, adrenal gland, and bone were the
five leading groups of childhood endocrine
disorders encountered in our clinical prac-
tice at Aminu Kano Teaching Hospital.

Introduction
Effective communication between dif-

ferent parts of the body is absolutely essen-
tial for the functioning of the human body;
this communication is maintained by nerve
fibers and hormones.1 Endocrinology is
concerned with the nature of these hor-
mones and with hormonal communication.
Deviation from normal function of the hor-
mones or hormonal communication consti-
tutes endocrine diseases.1,2

Pediatric endocrinology relates to the
diagnosis, management, and treatment of
diseases of the endocrine system in children
and adolescents.3 These diseases include
diabetes, disorders of growth, thyroid func-
tion, adrenals and sexual development, cal-
cium, phosphate metabolism and bone dis-
orders, obesity, and related complications,
as well as endocrine cancers.4-6 In many
developing countries, including Nigeria,
non-communicable diseases, such as
endocrine disorders, are not given much
attention because of the enormous burden
posed by infectious diseases like malaria,
tuberculosis and respiratory tract infections,
and other childhood killer diseases.7,8 In
addition, there is a lack of specialized
screening facilities and trained health pro-
fessionals to diagnose and manage these
endocrine diseases.9,10 Therefore, the preva-
lence rate of pediatric endocrine disorders is
underappreciated in our setting. Globally,
the burden of endocrine diseases is on the
increase, attributable to changing lifestyles,
environmental pollution, and improving
diagnostic capabilities.11,12 However, this
increase is less appreciated in our setting
when compared with the developed world
due to a lack of attention to the problem.13,14

The main objective of the study was to
determine the burden and pattern of
Pediatric Endocrine Disorders (PEDs) in
our center. The study is expected to provide
a more representative descriptive picture
that will serve as baseline data and acquaint
healthcare professionals with the common
endocrine disorders in their areas of prac-
tice as compared to other pediatric prob-
lems for adequate preparation and response
to the challenges they pose.

Materials and Methods
The study was a retrospective study of

all children seen and managed with suspect-
ed pediatric endocrine disorders at the
Pediatric Endocrinology Unit of the Aminu
Kano Teaching Hospital (AKTH). The cen-
ter serves as a major referral center for pub-
lic and private hospitals within Kano and

adjoining states. Data, including age at
presentation, gender, clinical features, and
diagnosis of children with PEDs between
January 2018 and December 2022, were
extracted from the clinic register and
patients’ case notes. Patients were referred,
on suspicion of endocrine disorders, to the
unit from pediatric outpatient clinics and
pediatric specialist units of our center and
other public and private hospitals.
Diagnoses were made using a combination
of clinical features and laboratory investiga-
tions. Facilities for radiological and most
chemical investigations were available at
the hospital laboratory. Where the hospital
did not have the facilities to carry out sero-
logical investigations, two private laborato-
ries of international standards filled in the
gap. In this study, diagnoses were further
classified according to the International
Classification of Pediatric Endocrine
Diagnosis (ICPED).15 Ethical clearance for
the study was obtained from the Health and
Research Ethics Committee of the AKTH. 
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Statistical analysis
The data extracted were entered into

Statistical Package for the Social Sciences
version 20.0 (IBM Corp. Armonk, USA).
Descriptive analysis of frequency distribu-
tions of qualitative variables was tabulated,
whereas mean and Standard Deviation (SD)
for quantitative variable were calculated. 

Results
Six thousand three hundred and four-

teen new pediatric cases were seen during
the study period, and 178 of these were
PEDs, accounting for 2.8% of the total. The
mean age of all the cases at presentation
was 6.35±4.95 years, and male to female
ratio was 1:1.3. Out of the total pediatric
endocrine patients reviewed during the
study period, disorders of endocrine pan-
creas/lipids metabolism (68/178, 38%)
were the commonest, followed by thyroid
disorders (23/178, 12.9%) and pubertal dis-
orders (16/178, 9%) as shown in Table 1.
Other disorders seen were calcium, phos-
phate metabolism, and bone disorders
(15/178, 8.4%), syndromes (genetic syn-
dromes/multiple congenital abnormalities)
with endocrine system involvement
(13/178, 7.3%), adrenal disorders (10/178,
5.1%) and disorder of energy balance
(6/178, 3.4%). More females presented with
disorders of the pancreas/lipids, thyroid dis-
orders, precocious puberty, and congenital
adrenal hyperplasia (Table 2). The highest
number of cases was seen in the last year of
review, while the lowest was in the third
year of review (Figure 1). 

Discussion
Out of the total patients seen in the five

years of review, 178 were PEDs, accounting
for 2.8%. We managed a comparatively
larger number of PEDs compared with pre-
vious reports from other parts of Nigeria;
Oluwayemi, over an 8-year period in Ekiti
State, managed 57 cases,13 Onyiriuka et al.,
over 10 years in Benin, managed 99,14 and
Jarrett et al., over eight years in Ibadan,
managed 110 children with PEDs.15 The
relatively higher case load in our facility
possibly reflects the fact that Kano is a
highly populous city compared to the afore-
mentioned cities. This may be buttressed by
a similarly comparatively large case-load of
PEDs at two teaching hospitals in Lagos
where Akinola et al.16 in Lagos State
University Teaching Hospital (LASUTH)
managed 172 children with PED over three
years, and Oyenusi et al.17 in Lagos
University Teaching Hospital (LUTH) man-
aged 546 children over 10 years. 

Diabetes Mellitus (38%) was the com-

monest PED in this study. Sixty-five
(36.5%) cases out of the 68 DM patients
had Type 1 Diabetes Mellitus (T1DM)
while two had Type 2 Diabetes Mellitus
(T2DM), and one was steroid-induced DM
in a Nephrotic Syndrome child on pro-
longed steroid therapy. This high frequency
of DM is similar to the findings of Akinola
et al.16 in LASUTH, and Onyiriuka et al.14

in UBTH, Edo State, Nigeria. Among the
DM patients, there was female preponder-
ance in our report with a male: female ratio
of 1:1.7, similar to what was also observed
in Abakaliki by Ibekwe,18 with a
male:female ratio of 1:1.2, and in Lagos by
Akinola et al.16 with a ratio of 1:1.5. Only a
few of the patients diagnosed with diabetes,
presented with classical symptoms of the
disease; polyuria, polydipsia, and weight
loss. The majority of the T1DM patients
(89%) presented with Diabetic Ketoacidosis
(DKA). Similarly, some local studies in
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Table 1. Categories of Paediatrics Endocrine Disorders (PEDs).                                                                                          

Disorders                                                        Frequency (N)             Percentage (%)          Age range (years)     Male:Female ratio (M:F)

Puberty disorders                                                                          16                                               9                                            0.8–17                                            1:1.7
Thyroid disorders                                                                           23                                            12.9                                         0.3–10                                            1:1.6
Disorders of pancreas/lipids                                                       68                                              38                                           1.4–17                                            1:1.7
Sex development/gender disorders                                            7                                              3.9                                          0.02–7                                            1.3:1
Disorders of energy balance                                                         6                                              3.4                                            8–14                                             01:02
Syndromes with endocrine disorders                                       13                                             7.3                                           0.8–8                                             1.2:1
Testicular/male reproductive tract disorders                          8                                              4.5                                          0.3–14                                           08:00
Adrenal disorders                                                                          10                                             5.1                                          0.01–4                                           01:04
Pituitary/hypothalamic disorders                                                3                                              1.7                                            4–11                                             02:01
Calcium, phosphate metabolism and bone disorders           15                                             8.4                                          0.4–13                                            1.2:1
Growth disorders                                                                            4                                              2.2                                          3.5–10                                           03:01
Others (non-classified)                                                                5                                              2.8                                         0.03–0.8                                          1:1.5
Total                                                                                                  178                                            100                                                                                                   
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Figure 1. Yearly distribution of pediatric endocrine cases.
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Nigeria, including studies from Abakaliki
(88%),18 Jos (75%),19 and other developing
countries such as Tanzania (90%)20 and
Congo (90%)21 also reported a high preva-
lence of DKA at first presentation in their
patients with T1DM. This similarity may be
explained by the possible low level of
awareness of signs and symptoms of dia-
betes in children among parents coupled
with inter�current infections and poverty,
in addition to poor health services with late
diagnosis and poor management in develop-
ing countries. There is need for more public

enlightenment on diabetes in children and
routine screening of children and adoles-
cents for diabetes. In the current study, we
reported few children with T2DM; this find-
ing is similar to other reports from Nigerian
studies.13-16 This may suggest a possible
new trend in PEDs in Nigeria in view of the
rising global diabetes epidemic, which
involves adults and children.22 Clinicians
need to be aware of this trend so that they
can evaluate children with diabetes more
thoroughly rather than assuming that T2DM
only occurs in adults. One child with

steroid-induced diabetes was also observed
as a cause of diabetes in the current study.
Since it is an established fact that this com-
plication may arise from prolonged steroid
use.23 Children who are placed on steroids
for long periods should be screened period-
ically for hyperglycemia, rather than wait
for overt symptoms of diabetes to occur.

Thyroid disorder is the second most fre-
quent PED in our findings. This is in keep-
ing with findings from other studies in
Nigeria14-16 where high frequency of thy-
roid problems was documented. In addition,

                             Article

Table 2. Distribution of Paediatric Endocrine Disorders (PEDs).                                                                                      

ICPED Class/Specific diagnosis                  Frequency N           Percentage (%)        Age range (years)             Male:Female ratio (M:F)

Puberty disorders                                                                      16                                          9                                         0.8–17                                                      1:1.7
Precocious puberty                                                                     8                                         4.5                                                                                                        01:02
Precocious thelarche                                                                 4                                         2.2                                                                                                        00:04
Delayed puberty                                                                          4                                         2.2                                                                                                        03:01
Thyroid disorders                                                                      23                                       12.9                                      0.3–10                                                      1:1.6
Simple/multinodular goitre                                                       2                                         1.1                                                                                                        00:02
Hypothyroidism                                                                          13                                        7.3                                                                                                         1.6:1
Grave’s disease                                                                           4                                         2.2                                                                                                        00:04
Hyperthyroidism                                                                          2                                         1.1                                                                                                        00:02
Thyroglossal cyst                                                                          2                                         1.1                                                                                                        01:01
Disorders of pancreas/lipids                                                   68                                         38                                       1.4–17                                                      1:1.7
T1DM                                                                                             65                                       36.5                                                                                                        1:1.6
T2DM                                                                                              2                                         1.1                                                                                                        00:02
Steroid-induced diabetes                                                          1                                         0.6                                                                                                        01:00
Sex development/gender disorders                                       7                                         3.9                                        0.02-7                                                       1.3:1
DSD                                                                                                5                                         2.8                                                                                                         1:1.5
Hypospadias                                                                                 2                                         1.1                                                                                                        02:00
Disorders of energy balance                                                    6                                         3.4                                         8–14                                                       01:02
Obesity                                                                                           6                                         3.4                                                                                                        01:02
Syndromes with endocrine disorders                                   13                                        7.3                                        0.8–8                                                       1.2:1
Down syndrome                                                                           5                                         2.8                                                                                                         1.5:1
Multiple congenital anomalies                                                 4                                         2.2                                                                                                        01:01
Turner syndrome                                                                         2                                         1.1                                                                                                        00:02
Prader Willi syndrome                                                               2                                         1.1                                                                                                        02:00
Testicular/male reproductive tract disorders                      8                                         4.5                                       0.3–14                                                      08:00
Micropenis                                                                                    4                                         2.2                                                                                                        04:00
Absent/atrophic testes                                                               3                                         1.7                                                                                                        03:00
Testicular mass                                                                            1                                         0.6                                                                                                        01:00
Adrenal disorders                                                                      10                                        5.1                                       0.01–4                                                      01:04
Premature adrenarche                                                              4                                         2.2                                                                                                        00:04
Congenital adrenal hyperplasia                                               5                                         2.8                                                                                                        01:02
Addison’s disease                                                                        1                                         0.6                                                                                                        01:00
Pituitary/hypothalamic disorders                                            3                                         1.7                                         4–11                                                       02:01
MPHD                                                                                             3                                         1.7                                                                                                        02:01
Calcium, phosphate metabolism and bone disorders       15                                        8.4                                        0.4-13                                                       1.2:1
Rickets                                                                                          10                                        5.6                                                                                                         1:1.5
Hypoparathyroidism                                                                    4                                         2,2                                                                                                        03:01
Pseudohypoparathyroidism                                                       1                                         0.6                                                                                                        01:00
Growth disorders                                                                        4                                         2.2                                        3.5-10                                                      03:01
Achondroplasia                                                                            2                                         1.1                                                                                                        01:01
Short stature                                                                                 2                                         1.1                                                                                                        01:01
Others (non-classified)                                                            5                                         2.8                                     0.03–0.8                                                     1:1.5
Infants of mothers with endocrine disorders                     3                                         1.7                                                                                                        01:02
Hypoglycaemia                                                                              2                                         1.1                                                                                                        01:01
Total                                                                                              178                                       100                                                                                                          
ICPED, International Classification of Pediatric Endocrine Disorders; T1DM, Type 1 Diabetes Mellitus; T2DM, Type 2 Diabetes Mellitus; DSD, Disorders  of Sex Differentiation: MPHD, Multiple Pituitary Hormone
Deficiency.
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thyroid problems are generally common in
children.24 Congenital hypothyroidism con-
stituted a significant proportion of the diag-
nosis in this group, in a setting where new-
born screening is not routinely carried out.
There is a high probability that the introduc-
tion of a newborn screening program for
congenital hypothyroidism will result in the
diagnosis of more babies with this condi-
tion, as is the case in many parts of the
developed world. 

The third common PED group in this
study was pubertal disorders. This is not
surprising because puberty is a major devel-
opmental stage25 and a main cause for con-
cern by parents when it occurs early or late.
However, in this study, early puberty was
the most frequent pubertal problem. 

Calcium, phosphate metabolism, and
bone disorder were the fourth PED in this
study, and the most frequent problem in this
group was rickets, 10 (5.6%). This high fre-
quency of rickets was seen despite the fact
that rickets was also managed by the
Paediatric Gastroenterology Unit, being
partly a nutritional disorder, and also at the
Orthopedic Unit of the Surgery Department.
Some studies13,14,16 in Nigeria also reported
similar findings of frequent cases of rickets.
Eight of the cases of rickets in the present
study were vitamin D-dependent and asso-
ciated with hypocalcemia. Out of the eight
cases, five were managed with oral vitamin-
D2 and calcium, while three had parenteral
vitamin-D2 (stoss therapy) and oral calcium
because of poor response to the oral treat-
ment, probably due to poor compliance with
the daily intake of the oral vitamin-D2. Out
of the ten cases of rickets in this report, two
were familial hypophosphatemic rickets
that were managed with oral phosphate and
1α-hydroxyvitamin D3. 

Obesity was found to be a fairly com-
mon PED in the present study, and about
two-thirds of this was caused by excessive
calories. This finding is also similar to
reports from other centers.14,16 Another
cause of obesity in the present study was
due to a genetic disorder, specifically,
Leptin deficiency. Overweight and obesity
are becoming a global problem among chil-
dren and adolescents, and there is a need to
curb this through health education, appro-
priate diet, and exercise to prevent associat-
ed non-communicable diseases like T2DM
and hypertension. 

There is a steady increase in the number
of PEDs seen in our unit during the study
period, even though there was a decrease in
the number of patients who presented in the
third year under review. This might have
been due to the effect of Covid-19 pandem-
ic during the period, as there was a general
decrease rate of turnover of patients in all

healthcare facilities during the Covid-19
pandemic. The steady increase could be due
to increasing awareness within and outside
our center created through seminars for
healthcare workers, health talks in schools,
and television on World Diabetes Day, cou-
pled with training of resident doctors and
nurses in growth monitoring and manage-
ment of diabetes in children and adoles-
cents. PEDs are not as common when com-
pared with infectious diseases, hematologi-
cal disorders, neurological disorders, and
other common pediatric problems, but it
demands the attention of healthcare profes-
sionals and policymakers because when
diagnosed and treated early, it improves the
quality of life of affected children thereby
impacting positively on the social and eco-
nomic status of the family and country at
large. Therefore, more effort is still needed
to educate and inform people and policy-
makers about PEDs in the State and the
country in general. There is also a need for
public-private partnerships to make investi-
gations and management of PEDs accessi-
ble, affordable, and feasible, because finan-
cial constraint is a great limitation in com-
prehensive investigation and management
of affected children and adolescents in
Nigeria. 

Conclusions
T1DM and disorders involving the thy-

roid gland, pubertal development, adrenal
gland, and bone were the five leading
groups of childhood endocrine disorders
encountered in our clinical practice at
Aminu Kano Teaching Hospital. The retro-
spective nature of our report is a limitation
due to the relatively poorer data quality of
retrospective reviews compared to prospec-
tive studies.
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