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Valoración y seguimiento de pacientes con talla baja en Atención Primaria

Introducción: entre las funciones del pediatra de Atención Primaria está la valoración antropométrica. 
Es importante incluirla en las revisiones del niño sano para detectar casos de talla baja, estudiarlos, 
derivarlos a Endocrinología si es preciso y realizar el tratamiento correspondiente. 
Objetivo: describir y analizar el manejo de niños con talla baja en un centro de salud de Atención Pri-
maria. 
Material y métodos: estudio descriptivo retrospectivo sobre niños con talla baja de entre 2 y 16 años, 
cuyo centro de salud es el de Villaviciosa de Odón, del 1 de enero de 2020 al 1 de enero de 2022. Se se-
leccionaron las historias clínicas con la aplicación Consult@web y se revisaron en AP Madrid y Horus. 
Se realizó el análisis estadístico mediante SPSS.
Resultados: se seleccionaron 62 pacientes, de los cuales 19 cumplían criterios de talla baja. Un 16% 
tenía antecedentes de talla baja familiar y un 16%, de retraso constitucional de crecimiento y desarro-
llo. La talla media al diagnóstico fue -2,36 ± 0,49 desviaciones estándar. Las pruebas complementarias 
más frecuentemente solicitadas fueron edad ósea (74%) y analítica de sangre (78%). El diagnóstico más 
frecuente fue talla baja idiopática (58%). Un 32% recibió tratamiento con hormona de crecimiento. El 
seguimiento se realizó exclusivamente en Atención Primaria en el 32%. Ante el pequeño tamaño mues-
tral, no se ha obtenido significación estadística en las comparaciones. 
Conclusiones: la talla baja es un motivo frecuente de consulta en Atención Primaria, siendo importan-
te realizar una valoración completa, reconociendo aquellos datos de alarma que hagan sospechar pa-
tología asociada. 

Introduction: anthropometric assessment is one of the functions of the Primary Care pediatrician. It is 
important to include it in healthy children check-ups in order to detect those cases of short stature, 
study them, refer them to Endocrinology if necessary and carry out the corresponding treatment. 
Objective: to describe and analyze the management of children with short stature in a primary care 
health center. 
Material and methods: retrospective descriptive study on children with short stature between 2 and 
16 years of age, whose Health Center is Villaviciosa de Odón, from January 1, 2020 to January 1, 2022. 
The medical records were selected in the Consult@web application and reviewed in AP Madrid and 
Horus. Statistical analysis was performed using SPSS. 
Results: 62 patients were studied, of whom 19 met the criteria for short stature. 16% had a family 
history of short stature and 16% had a history of constitutional delay of growth. Mean height at diag-
nosis was -2,36 ± 0,49 SD. The most frequently requested complementary tests were bone age (74%) 
and blood tests (78%). The most frequent diagnosis was idiopathic short stature (58%). 32% received 
growth hormone treatment. Follow-up was carried out exclusively in primary care in 32%. Given the 
small sample size, no statistical significance was obtained in the comparisons. 
Conclusions: short stature is a frequent reason for consultation in Primary Care, being important to per-
form a complete evaluation recognizing those alarming data that lead to suspect associated pathology. 
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INTRODUCTION 

Growth is a complex biological process deter-
mined by genetic, hormonal and environmental 
factors,1,2 as well as an excellent indicator of gen-
eral health.1

Short stature (SS) is a frequent reason for consulta-
tion at the primary care (PC) level.3,4 It is defined as 
a height z score of less than −2 or below the 3rd 
percentile for age, sex and race, a short stature 
more than 2 standard deviations (SDs) below the 
target height3-5 or a height velocity z score of less 
than −1 for 2 or 3 years.3,4 

Short stature is classified based on its aetiology as: 

Idiopathic short stature (ISS): no evidence of dis-
ease, with normal anthropometric measurements 
at birth, without dysmorphic features and with 
adequate secretion of growth hormone (GH).4,6 
This includes the following normal variants: famil-
ial short stature (FSS) and constitutional delay in 
growth and puberty (CDGP), which account for ap-
proximately 80% of total cases.7,8 

Short stature with pathological aetiology: second-
ary to tumours, prolonged treatment with gluco-
corticoids, GH deficiency, genetic syndromes or 
systemic diseases such as chronic kidney disease, 
congenital heart disease, coeliac disease, inflam-
matory bowel disease, immunodeficiency, meta-
bolic disorders, rickets, hypothyroidism or hyper-
cortisolism.5,8 

The diagnosis of SS is made by the PC paediatrician 
in relation to the reference population and re-
quires differentiating pathological processes re-
quiring treatment from normal variants of SS.6-8 

The cornerstone of diagnosis is the history-taking 
and physical examination.2,7,8 The anamnesis 
must cover the prenatal, perinatal and family his-
tory, with particular emphasis on the presence of 
genetic disorders, pubertal development and the 
height of both parents, from which the target or 
genetic height is calculated applying the Tanner 
formula8 (the expected final height of the child of 
a given couple, assuming normal inheritance). The 
examination must include a thorough anthropo-

metric evaluation, assessing whether the SS is har-
monic through the measurement of body seg-
ments and arm span.3,5,8 Attention must also be 
paid to sexual development, dysmorphic features 
and skin abnormalities.3,5,8 

Another tool that can be used in the assessment is 
bone age, determined through comparison with 
the Greulich and Pyle atlas,9 which allows predic-
tion of the final height that would be achieved if 
the patient remained in the current percentile, and 
calculation of the predicted height through mod-
els such as the Bayley-Pinneau method.6,8 

Few patients require a more detailed evaluation to 
establish the aetiology,3,8 including blood tests 
and karyotyping; so it is important to manage 
these aspects from the PC level.5,7 

The objective of the study was to describe and 
analyse the management of SS at the PC level to 
identify opportunities of improvement in everyday 
clinical practice.

MATERIAL AND METHODS

We conducted a retrospective, observational and 
descriptive study by reviewing the electronic 
health records in the PC database of the public 
health system of Madrid (AP Madrid), with the 
prior authorization of the Research Ethics Commit-
tee of the Fundación Jiménez Díaz (Madrid). Since 
the study was not experimental, it was exempted 
from informed consent. We safeguarded the ano-
nymity of the patients throughout data collection 
and the study. 

We included children in the catchment population 
of the primary care centre of Villaviciosa de Odón 
(Madrid) with a diagnosis of SS between January 1, 
2000 and January 1, 2022, who were aged 2 to 16 
years at the time of diagnosis. To select the pa-
tients, we reviewed electronic health records iden-
tified by means of Consult@web, the International 
Classification of Primary Care and  a free search. 
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Inclusion criteria

 � Patient with SS, defined as: height for age and 
sex more than 2 SDs below the mean using the 
Hernandez 1988 tables as reference10; height 
more than 2 SDs below the target height; height 
velocity z score of less than −1 for at least 2 
years. 

 � Age 2-16 years at diagnosis. 

 � History of small for gestational age (SGA) and 
absence of catchup growth at age 2 years.

 � Diagnostic code or free text in health record 
documenting: SS, CDGP, SGA, intrauterine 
growth restriction (IUGR) or growth delay (T10 
code). 

We reviewed the health records of the patients to 
collect the variables presented in Table 1.

For the anthropometric parameters, we used the 
1988 growth tables of Hernandez,10 and we calcu-
lated the height z score and the predicted height 
with the software tool provided at www.webpedi-
atrica.com. 

The statistical analysis was performed with the 
software package IBM SPSS version 22 for Windows.

Statistical analysis

First we assessed whether the data followed a nor-
mal distribution by means of the Kolmogorov-
Smirnov test. 

Table 1. Assessment and followup of patients with short stature at the primary care level. Study variables

Qualitative variables Quantitative variables
Nominal/Dichotomous Continuous 
Sex Birth length (cm) 
Intrauterine growth restriction Birth length (percentile) 
Small for gestational age Birth length (z) 
Breastfeeding Birth weight (cm) 
Preterm birth Birth weight (percentile) 
Feeding/eating problems Birth weight (z) 
Chronic medication Birth head circumference (cm) 
Type of chronic medication Birth head circumference (percentile) 
Underlying disease Birth head circumference (z) 
Type of underlying disease Maternal height (cm) 
Family history of CDGP Maternal height (percentile) 
Family history of SS Paternal height (cm) 
Dysmorphic features Paternal height (percentile) 
Bone age study (yes or not) Target height (cm) 
Abnormal test result Target height (percentile)
Other diagnostic tests Target height (z) 
Type of diagnostic tests Height at diagnosis (cm) 
Treatment Height at diagnosis (z) 
Type of treatment Weight at diagnosis (kg) 
Followup Weight at diagnosis (z) 
Bone age (advanced, delayed, appropriate) Body mass index (kg/m2 and z) 
Blood tests (normal, abnormal, not performed) Height velocity (cm and z) 
Final diagnosis Predicted adult height (cm) 
Ordinal Discrete
Tanner stage at diagnosis Age at diagnosis 
 Duration of breastfeeding 

CDGP: constitutional delay in growth and puberty; FSS: familial short stature; SS: short stature; z: z score (in standard deviations).

http://www.webpediatrica.com/
http://www.webpediatrica.com/
http://www.webpediatrica.com/
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We summarised qualitative variables as frequen-
cies and quantitative variables as mean ± SD or 
median and interquartile range. We compared 
normally distributed continuous variables with 
the Student t test and variables with a nonpara-
metric distribution with the Mann-Whitney U test. 
we assessed the association between variables by 
means of the Spearman rank correlation coeffi-
cient. 

We considered results statistically significant if the 
p value was less than 0.05, which corresponds to a 
95% level of confidence. 

RESULTS

We identified 62 candidates. Of this total, only 19 
(30.6%) met the inclusion criteria. Of the 43 ex-
cluded patients, 23 (54%) sought care for SS, but 
did not meet the anthropometric criteria; 6 (14%) 
only had slow weight gain; 5 (12%) delayed puber-
ty; 4 (9%) had been diagnosed in infancy; 4 (9%) 
had precocious puberty with a low predicted 
height, but did not meet the criteria for SS; y 1 (2%) 
were followed up in a private facility, so that fur-
ther data could not be obtained. 

Of the included patients, 11 were male (58%) and 
8 female (42%). The mean age was 7 years, and the 
median 8 years (2-14), with an interquartile range 
of 8 years (3-10). 

As regards the prenatal history, 2 (10.5%) had a di-
agnosis of IUGR, while 15 (79%) had normal prena-
tal ultrasounds. This information was not available 
in the remaining 2 (10.5%). 

The anthropometric measurements at birth were 
normal in 68% (13), while 10.5% (2) met the crite-
ria for SGA. In 21% (4), they had not been docu-
mented in the health record. Using the available 
data, we found the following: 

 � The mean birth length was 48 ± 2.3 cm (41.5-
51). The mean z score of the length for gesta-
tional age and sex was −1 ± 0.8 (−2.1 to −0.1). 

 � The mean birth weight was 3093 ± 538 g (1730-
3795). The mean birth weight z score was −0.2 ± 1 
(−1.6 to 1.4). 

Only 1 patient (5%) was born preterm, with an-
thropometric measurements at birth in the nor-
mal range for gestational age.

As regards nutrition, 52.6% were breastfed (10) 
and 15.8% formula-fed (3), while the feeding mo-
dality was not documented in the records of 31.6% 
(6). There was a history of feeding problems in 37% 
(7) (breastfeeding problems, gastro-oesophageal 
reflux or picky eater). 

Comorbidities were documented in 42% (8): 3 had 
attention-deficit hyperactivity disorder (ADHD); 1 
global developmental delay; 1 severe atopic der-
matitis and childhood eating disorder; 1 Noonan 
syndrome; 1 pneumococcal meningitis and chron-
ic kidney disease (CKD) grade III as a complication; 
and 1 autism spectrum disorder (ASD). Of these 
patients, 50% was taking medication: the patient 
with meningitis and CKD received antiepileptic 
drugs, calcium and bicarbonate; the patient with 
severe atopic dermatitis, dupilumab; 2 of the pa-
tients with ADHD, methylphenidate. 

The health records documented FSS in 16% (3), and 
parental height was only documented in the re-
cords of 2 of these patients, with a maternal height 
at or below the 3rd percentile and a normal pater-
nal height. 

Parental heights had only been documented in the 
records of 15 out of the 19 patients under study: 

 � The mean maternal height was 157.1 ± 6 cm 
(147-168), corresponding to the 24th percentile  
(z score: −0.7) in the 1988 Hernández growth charts. 

 � The mean maternal height was 175.1 ± 7.1 cm 
(165-192), corresponding to the 47th percentile 
(z score: −0.1). 

On the other hand, 3 patients (16%) had a family 
history of CDGP, in every case in the mother. IN 9 
patients (47%), the pubertal development of the 
parents had been normal, while in 7 (37%) this as-
pect had not been documented. 

Off the 19 patients under study, 4 had dysmorphic 
features (21%): one was the patient with Noonan 
syndrome, one the patient with global develop-
mental delay and in the other two this fact was 
documented without further information. 
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In terms of pubertal development, at the time of 
diagnosis 58% (11) were at Tanner stage I, 11% (2) 
at stage II and 5% (1) at stage V. This datum had 
not been documented in 26% (5). 

The anthropometric values at diagnosis were: 

 � The mean z score of the weight for age and sex 
was −1.2 ± 0.7 (data for 18 patients, no data 
available for the patient followed up in the pri-
vate system). 

 � The mean z score of the weight for age and sex 
was −2.4 ± 0.5 (data available for all 19 patients). 

We were able to calculate the height velocity in 15 
patients (79%), and found a mean z score of 0.7 ± 1.7. 
It was only below the 3rd percentile in 3 patients, 
two of who had GH deficiency and one ISS.

A bone age study was performed in 14 patients 
(74%), and bone age was found to be appropriate 
for age in 5 (36%), advanced in 1 (7%) and delayed 
in 7 (50%). The result had not been documented in 
1 patient (7%). A bone age report was only availa-
ble at the same time the height was measured in 8 
of the patients, making it possible to calculate the 
predicted adult height with the Bayley-Pinneau 
method, with a mean value of 161.5 cm (z score: 
−2.3) in male patients (6) and 145.5 cm (height:  
z −2.8) in female patients (2). 

Blood tests were ordered in 15 patients (79%) and 
considered unnecessary in the rest. The results 
were normal in 9 patients (60%), while abnormali-
ties were detected in 6 (40%) (hypercholester-
olemia in 2, low levels of insulin-like growth factor 
1 [IGF1] in 3 and findings compatible with CKD in 
1). Testing for IGF1 is not available at the PC level, 
and these values were obtained by reviewing hos-
pital records. 

Ten patients (53%) underwent additional diagnos-
tic tests at the hospital level, including: clonidine 
challenge test, insulin tolerance test, karyotyping 
and other genetic tests, and a brain magnetic reso-
nance imaging scan.

Eleven patients received a diagnosis of ISS (58%), in 
4 cases of FSS and in 1 of CDGP. Of the remaining 
patients, 3 received a diagnosis of GH deficiency 
(16%); 1 of Noonan syndrome (5%); 1 of SGA with-

out catchup growth (5%); 1 of SS in the context of 
CKD (5%), and 2 who had received the diagnosis of 
short stature recently were still under evaluation 
to determine the definitive diagnosis (11%). 

Thirty-two percent of the patients (6) received GH: 
3 due to GH deficiency, 1 due to CKD, 1 due to SGA 
without catchup growth; and 1 for unknown rea-
sons, as the followup took place in a private health 
care facility. 

Thirty-two percent of patients (6) were followed 
up exclusively at the PC level: 2 with FSS, 2 with a 
recent diagnosis undergoing evaluation, 1 with 
CDGP and 1 with ISS. The remaining 68% (13) re-
quired evaluation at the hospital level. 

Although the study followup was long, the sample 
was small, so we did not obtain statistically sig-
nificant results for the associations under study. 

Table 2 presents the comparison of qualitative 
study variables and the mean height z score at di-
agnosis, performed by means of the Mann-Whit-
ney U test, with the corresponding p values. 

Table 3 presents the comparison of qualitative 
study variables and the mean age at diagnosis, 
performed by means of the Student t test, with the 
corresponding p values. 

The diagnosis of SS was made earlier in patients 
with a family history of CDGP, with a p value that 
neared the threshold of statistical significance  
(p = 0.054). 

Table 4 presents the correlations between the 
quantitative variables and the height z score at di-
agnosis, assessed by means of the Spearman r, 
with the corresponding p values. 

DISCUSSION 

The number of visits for SS is increasing in relation 
to the social perception of height as a health indi-
cator and current beauty standards.11 In many 
cases, a thorough history-taking and physical ex-
amination and the performance of first-line diag-
nostic tests can guide the diagnosis without requir-
ing referral to hospital-based care in many cases.
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Growth assessment is included in well-child pro-

grammes, including the guidelines of the PrevIn-

fad  Child and Adolescent Prevention group of the 

Asociación Española de Pediatría de Atención Pri-

maria (Spanish Association of Primary Care Paedi-

atrics, AEPap), for every paediatric age group.12 

In consequence, monitoring growth in the frame-

work of well-child preventive care programmes 

should be part of the routine tasks of PC paediatri-

cians. A child who exhibits adequate growth is not 

likely to have significant disease.5,11

In Spain, longitudinal growth studies have been 
conducted at different times, and there have been 
discrepancies between them and in comparison to 
the study conducted by the World Health Organi-
zation (WHO), as they all had different inclusion 
criteria. The WHO study included patients from 
different countries and took into account nutri-
tional parameters, and use of the WHO standards 
is recommended in young children and infants, es-
pecially those who are breastfed, as there is no 
evidence of differences based on racial or ethnic 
background. After this period, the use of references 

Table 2. Assessment and followup of patients with short stature at the primary care level. Association of 
qualitative variables with the height at diagnosis (z score)
Variable Mean height at diagnosis (z score) Statistical significance

(p <0.05)
History of CDGP Yes −2.17 0.35

No −2.23
History of FSS Yes −2.20 1.00

No −2.23
Sex Male −2.39 0.97

Female −2.32
CIR Yes −3.11 0.41

No −2.28
PEG Yes −3.11 0.44

No −2.27
Preterm birth Yes −2.30 0.86

No −2.36
Breastfeeding Yes −2.48 0.87

No −2.33
Feeding problems Yes −2.48 0.67

No −2.29
Dysmorphic features Yes −2.22 0.69

No −2.40
Underlying disease Yes −2.14 0.09

No −2.49
Previous medication Yes −2.10 0.15

No −2.43
Bone age study performed Yes −2.27 0.87

No −2.33
Other diagnostic tests Yes −2.08 0.79

No −2.45
Followup PC −2.22 0.38

Hospital −2.43
Treatment Yes −2.56 0.93

No −2.27
CDGP: constitutional delay of growth and puberty; FSS: familial short stature; IUGR: intrauterine growth restriction; PC: primary care; 
SGA: small for gestational age.
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based on the compilation of data from studies 
conducted in Spain is considered more appropri-
ate.13 In the case of certain diagnoses, such as 
Turner, Noonan or Down syndrome, specific charts 
are used for reference.13

In the PC setting, the WHO growth standards are 
the most widely used reference, while the growth 
charts of Hernández of 198810 or of the Spanish 
Growth Study of 2010 are used more frequently at 
the hospital level. For the reasons noted above, 
and since the sample under study spanned a long 
period starting in year 2000, we chose to use the 
Hernández growth charts of 1988 as reference.10

In regard to the findings of the study, it is worth not-
ing that of all the patients whose health records had 
documentation of SS through a diagnostic code or 
free text, 70% did not meet the criteria for SS, a per-
centage that was higher compared to other studies, 
in which it is approximately 50%.7 Some of the pos-
sible reasons for this are worry by the family about 
the height of the patient, due to how height is per-

ceived in society today, as we already noted, incor-
rect height measurement, the use of inappropriate 
growth references or incorrect coding, as the code 
that is entered first is often the presenting com-
plaint as opposed to the actual diagnosis. 

As for the family history, it is important to take into 
account that FSS frequently goes undetected, as SS 
may be perceived as normal within the family in 
this context.8 Thus, parental heights should be 
documented in the first PC visit to ensure that pa-
tients with pathological SS who also have a history 
of FSS are identified. 

In relation to the physical examination, we ought 
to highlight that the anthropometric assessment 
of body segment proportions and arm span was 
not performed or recorded in any of the patients.

A salient finding in our series was the high propor-
tion of patients with dysmorphic features (21%), 
which may be related to the greater frequency of 
health care visits by patients with pre-existing di-
agnoses. 

Table 3. Assessment and followup of patients with short stature at the primary care level. Association of 
qualitative variables with the age at diagnosis
Variable Mean age at diagnosis Statistical significance

(p <0.05)

History of CDGP Yes 4 0.054
No 6.7

History of FSS Yes 11.33 0.41
No 5.69

IUGR Yes 6 0.75
No 7.53

SGA Yes 6 0.69
No 7.08

Breastfeeding Yes 5.4 0.24
No 7.67

Feeding problems Yes 5.57 0.64
No 7.83

Underlying disease Yes 7.86 0.17
No 6.5

Previous medication Yes 9.5 0.34
No 6.33

Followup PC 8.25 0.55
Hospital 6.09

Treatment Yes 7.5 0.91
No 6.77

CDGP: constitutional delay of growth and puberty; FSS: familial short stature; IUGR: intrauterine growth restriction; PC: primary care; 
SGA: small for gestational age.
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Idiopathic short stature is a diagnosis of exclusion, 
and it can only be confirmed by the evolution of 
the patient’s growth and performance of diagnos-
tic tests as indicatrd.6,14 In our sample, a precise 
diagnosis was achieved in half of the patients, in 
agreement with the previous literature.4 The most 
frequent diagnosis  was ISS (58%), followed by GH 
deficiency, in contrast to studies conducted in the 
hospital setting in which, while the most frequent 
diagnosis is also ISS, the next most frequent diag-
nosis is SS associated with SGA.1

As regards the high frequency of ISS, results in the 
previous literature have been heterogeneous,1,7,15 
due in part to the gradual discovery of causes of 
SS in cases previously categorised as idiopathic, 
and differences between centres in the availabil-
ity of diagnostic methods, for instance genetic 
testing.1

Another salient finding was the high proportion of 
GH deficiency cases (16%), greater compared to 
the studies published by Sevilla Ramos et al. (4%)1 
and of Rodríguez et al. (5.1%),7 although similar to 
the proportion found by Majcher et al. (18.7%).15 
Treatment with GH was also more frequent than 
reported in other studies (32% versus 15%).1

As regards the limitations of the study, we ought 
to highlight its retrospective design, based on the 
review of health records, and the fact that many PC 
health records were missing key information nec-
essary for the assessment of a patient with SS. This 

made it necessary to review hospital records to 
complete the data collection. 

In addition, the sample was small and came from 
a specific population, which affects the validity 
and magnitude of the results as well as their gen-
eralizability, and none of the associations under 
study met the established threshold for statistical 
significance. 

We found that multiple studies on SS have been 
conducted in the hospital setting, but very few in 
the PC setting. In light of all of the above, it would 
be useful to conduct a multicentre study with par-
ticipation of other primary care centres and other 
health care areas to be able to draw significant con-
clusions. 

CONCLUSION

The PC paediatrician is usually the provider in 
charge of assessing height and height velocity, and 
therefore is the first to detect abnormalities in 
height, both as the presenting complaint in on-
demand visits or in the context of routine check-
ups in the context of the well-child programme. 

In the sample under study, we found errors in diag-
nosis, coding and documentation in the health re-
cord, which did not meet current standards. Thus, 
it would be interesting to assess the approach to 
the management of patients with SS at the PC 

Table 4. Assessment and followup of patients with short stature at the primary care level. Association of 
quantitative variables with the height at diagnosis (z score)
Variable Statistical significance (p <0.05)
Age 0.15
Breastfeeding duration 0.76
Birth length (cm) 0.80
Birth length (z) 0.80
Birth weight (g) 0.83
Birth weight (z) 0.15
Predicted height 0.09
Maternal height (cm) 0.71
Paternal height (cm) 0.29
Target height (z) 0.48
Height velocity (z) 0.35
z: z score.
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level in other centres and catchment areas by  
means of multicentre studies to determine wheth-
er these errors are common, identify the causes 
and implement the necessary measures to opti-
mize the use of resources and the management of 
patients with SS.
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ABBREVIATIONS

ADHD: attention-deficit hyperactivity disorder • ASD: au-
tism spectrum disorder • CDGP: constitutional delay in 
growth and puberty • CKD: chronic kidney disease • FSS: fa-
milial short stature • GH: growth hormone • IGF1: insulin-
like growth factor-1 • ISS: idiopathic short stature • IUGR:  
intrauterine growth restriction • PC: Primary Care • SD: 
standard deviation • SGA: small for gestational age • SS: 
short stature • WHO: World Health Organization. 
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