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Abstract 

Objective: The study of child-adolescent chronic pathologies (CACPs) is a relevant aspect for public health and this knowledge is necessary 
for prevention and control. Our objective was to analyze the prevalence and distribution of the main CACPs in the region of Cantabria (Spain).

Methodology: The stratified data were obtained from the whole child and adolescent population treated by the Cantabria Health Service in 
the year 2019. The prevalence of the most frequent CACPs and their differences based on sex, urban non-urban location and levels of complexity 
and risk were assessed. The statistical analysis was performed with the SPSS program.

Results: 90,163 people aged from birth to 17-year-olds were analyzed (48.7% girls and 51.3% boys). At least one CACP was present in 
29.1% of the population studied (26,234). CACPs were less prevalent in girls (25.5%) than in boys (32.6%), (χ2, p <0.001; OR: 0.708; IC 95%: 
0.688-0.729). The two most common CACPs were: asthma (16.7%) and attention deficit hyperactivity disorder (6.3%). Multimorbidity occurred 
in 1,978 girls (4.5%) and in 2,916 boys (6.3%). Those chronic pathologies were less prevalent in urban areas (26.5%) than in non-urban areas 
(28.0%), (χ2, p <0.001; OR: 1.037; 95% CI: 1.023-1.052). CACPs level of complexity was slightly higher in girls and in non-urban locations. The 
level of risk was similar when sex and location where compared. 

Conclusion: CACPs were very common in the age group studied. Our data indicate that not only is there a need for a greater number of 
descriptive studies, but also a greater accuracy on the clinical records of CACPs. These actions would allow the implementation of effective 
programs for prevention and early detection of CACPs and better treatment and control, once they are diagnosed.

Keywords: Childhood, chronic diseases, prevalence, urban, non-urban, adjusted morbidity groups

Abbreviations: ADHD: Attention deficit hyperactive disorder; AMG: Adjusted Morbidity Groups; CAAG: child-adolescent age group; CACPs: Child-
Adolescent Chronic Pathologies; SCS: Cantabria Health Service

Introduction

Chronic diseases and multi-morbidity are, generally, associated 
with adults and elderly people [1]. However, chronic pathologies 
that occur in paediatric and adolescent ages are a relevant public 
health aspect since the report titled “Chronic childhood illness:  

 
assessment of outcome” was published almost fifty years ago [2]. 
Furthermore, there was described, throughout the last decades 
an increase in the prevalence of paediatric chronic diseases, both 
occurring as a single entity or associated to other illnesses [3- 5]. 
The exact number and degree of incidence of chronic diseases in 
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childhood is being discussed, due to several intervening factors 
such as: the different types of approaches used to define chronicity 
and multimorbidity, diseases’ timespan, home-care interventions, 
hospital incomes and even social aspects [6,7]. Moreover, the 
increase on the number of chronic diseases throughout infancy 
and childhood could be influenced by the diagnostic improvement 
and the introduction of specific medical records for these 
chronic diseases, such as asthma, obesity, high blood pressure, 
hyperlipidaemia, to name few [5,8]. Other factors that could be 
responsible for the increase of the number of chronic diseases 
are the improvement of the quality and quantity of medical 
treatments that result in survival increase [9] together with an 
increase in early diagnosis of several neurodevelopmental and 
behavioural alterations [10,11]. Between 5-10% of the childhood 
affected population present multimorbidity because they suffer 
concomitantly several of these conditions [12]. As it has been 
suggested, all these considerations explain some of the difficulties 
that epidemiologic studies must confront when dealing with 
childhood diseases making it quite difficult to compare the results 
obtained in different studies [13,14]. The method employed for 
chronic disease assessment and recording has been reported as a 
reason of the great variability on the prevalence of these illnesses. 
Consequently, a wide range of incidences, that varies between 
5-25 %, had been published [5,8,10,15-17]. An important issue 
that must be present when talking about CACPs is the fact that 
0.67% of them are present in new-born babies [18].

When dealing with CACPs it is important to bear in mind, apart 
from the health problems, the fact that they may cause associated 
drawback effects on the academic outcomes of the patients and 
the quality of life for both children and the other family members 
[19-21]. These factors determine that up to 7.5% of the child-
teenager population reported non-solved health necessities [5]. 
Moreover, they are prone to attend health facilities both: primary 
health care services and specialised hospital units [22,23]. Thus, 
this demand represents an increase in health care costs [24] and 
due to CACPs persistence along the coming years of the affected 
people they may increase the need of further health assistance in 
adulthood and the rest of the patient´s life cycle [25]. 

In Europe there are several health programs aimed at the 
prevention and control of chronic diseases along the vital cycle 
[26-28], and some of them are especially oriented to the child-
adolescent age stages, such as the TIChroN project [29], whose 
main goal is to improve several educational aspects to prevent 
and control CACPs. A better knowledge of the epidemiological 
situation state may improve specific health programs for the 
child-adolescent group of age [24,30]. Taking into consideration 
those reasons, it is necessary to approach these studies through 
stratification tools such as the Kaiser Permanent pyramid model 
[31,32] or the King´s Fund [33]. These models have had a great 
influence when planning governmental welfare strategies to 
deal with chronicity [34]. Moreover, upon morbidity stage they 
allow attention planification and the identification of patients in 

a greater risk, thus, it will make it easier exert more specific and 
proactive interventions on these patients [14]. 

In Spain several morbidity classification systems have been 
employed, among them Clinical Risk Group [35] and Adjusted 
Clinical Groups [36]. In recent years health authorities are 
encouraging the use of Adjusted Morbidity Groups (AMGs) as the 
system for the population stratification suffering from chronic 
diseases [37]. Several studies have been published about AMG´s 
usefulness in relation to the stratification of chronic patients 
according to complexity and risk levels [38-40]. The number 
of publications relating AMGs, and child-adolescent people is 
not abounding because people suffering from CACPs are quite 
different from that of the adult population both in morbidity´s 
aetiology and health resources use [41,42].

The main goal of our study was to analyse gender, frequency, 
prevalence, and geographical distribution of some of the most 
frequent CACP´s in the entire under eighteen years of age 
population of Cantabria (Spain). To get this goal the data from 
the SCS´s were analysed and special attention was focused to 
comorbidity and risk level according to AMGs [37,42]. 

Methods

A cross-sectional descriptive observational study of the entire 
population under 18 years of age in Cantabria, attended by the 
SCS, has been carried out. As of December 31st, 2019, Cantabria 
had a population of 576,710 people attended by the public health 
system, with an average age of 45.6 years, (297,171 women 
-51.52%- and 279,539 men -48.48%). Of these, 90,163 people 
(15.63%), is the child-adolescent age group (CAAG).

Disease data, anonymized, were obtained from coded 
morbidity registers of clinical records stored in the minimum 
data sets of hospitals databases, and from the Primary Care 
clinical databases. These data were grouped according to the 
International Classification of Diseases (ICD-9-CM and ICD-10), 
and the International Classification of Primary Care (CIAP-1 and 
CIAP-2), following the National Strategy for Chronic Diseases into 
the AMGs. This grouping was obtained through the electronic 
medical records of the SCS as a source of information. Any child-
adolescent person, who presents at least one of the diseases 
described in Annex 1 was considered a chronic patient.

This morbidity grouper, AMG, is a population classification 
complexity case-mix tool that allows patients to be grouped into 
mutually exclusive categories, according to their multimorbidity, 
complexity, and risk level. 

Complexity is the variable resulting from assessing aspects 
such as hospital admissions, mortality, visits to primary care and 
pharmacy spending for each diagnostic code. Assigning a value 
to complexity, complexity index, allows the population to be 
stratified in five grades, (which are obtained by identifying the 40, 
70, 85 and 95 percentiles of the qualitative-quantitative models 
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obtained from a previous study in the Spanish population [37] and 
following the Kaiser Permanent pyramid model. According to this 
individual value of complexity, each patient is assigned to one of 
four risk levels (high, medium, low and population without risk or 
relevant chronic disease). Additionally, this procedure offers for 
each patient a summary label of the occurring diseases.

The variables analysed were age, gender, and place of 
residence: urban areas of big cities (Santander and Torrelavega 
with a total of 44,875 CAAG), and the rest, 45,288 CAAG, that live 
in non-urban areas. Furthermore, we analysed risk levels and 
complexity according to AMG procedures, number, and type of 
chronic diseases and, finally multimorbidity (equal or more than 
two chronic diseases).

In the table 1 the CACPs analysed in our study are represented. 
They were arranged into two groups; one group included those 
that had a prevalence equal or superior to 1%, and a second group 
that consisted of those chronic pathologies that had a frequency 
lower than 1%. For this study neoplastic processes or acute illness 
were not included.

To facilitate the bivariant analysis the five groups of complexity 
were grouped into two: the high complexity group which included 
the very complex and complex groups and a second group of low 
complexity that included those of medium, low and without any 
complexity groups. Similarly, the risk groups were unified into 
two: high risk group, which comprises very high- and high-risk 
groups and, a low-risk group that included the rest.

Statistical analysis

The process of data´s analysis was carried out using the IBM 
SPSS Statistics version 25 (University of Cantabria´s licence). The 
level of significance was a p<0.05. Age was defined as a continuous 
variable and therefore represented as the mean value ± the 
standard deviation. The nonparametric Kolmogorov-Smirnov 
test was employed to assess the null hypothesis (H0) of a normal 
distribution of age in our population (mean 9.0 ± 4.98 years, 
p<0.01). Furthermore, a Mann-Whitney U test was employed to 
compare age in the different groups. Categorical variables were 
described through the frequencies’ distribution. Descriptive and 
comparative analysis were completed after their stratification 
upon sex and habitat through the Chi-squared distribution 
for independent samples or Fisher´s exact test when it was 
appropriate. The girls-boys and urban vs non-urban Odds Ratio 
(OR) were estimated upon the different CACPs analysed and their 
complexity and risk. 

Ethical aspects

The use of the data from the Chronicity Strategy Stratification 
of Cantabria, for this and other studies, was reviewed and approved 
by the Clinical Trials and Medical Research Committee (CEIm) 
of Cantabria. Those data were anonymized prior to the study, 
ensuring confidentiality in accordance with current legislation 
and laws. Since these studies are restricted to the analysis of 

secondary data from population-based and anonymized files, the 
CEIm did not consider the need to have the consent requirement 
signed by each person included in these studies. (Evaluation code 
2020.334. Resolution 24/2020).  

Results

Data from 90,163 children and adolescents between 0 and 17 
years of age (43,939 girls, 48.7% and 46,224 boys, 51.3%) were 
analyzed. 26,234 people in this child and adolescent population 
had at least one chronic pathology, which represents a prevalence 
of 29.1%. There were no differences in age by gender: girls 9.08 
± 4.98 years and boys 9.07 ± 4.97 years (p = 0.822). The most 
prevalent chronic pathology at this age was asthma (16.7%), 
followed by attention deficit hyperactive disorder (ADHD) (6.3%). 
The prevalence of anemia, anxiety, obesity, heart disease, and 
hyperlipidemia ranges from 1.1 to 1.8%. With prevalence figures 
below 1% are: epilepsy, thyroid disease, schizophrenia, depression, 
diabetes mellitus, high blood pressure, bronchopulmonary 
diseases, and chronic kidney diseases (Table 1). In our population, 
chronicity was less prevalent in girls (n= 11,188, 25.5%) than in 
boys (n= 15,046, 32.6%) (χ2, p < 0.001 and OR for girls in relation 
to boys of 0.708; 95% CI: 0.688-0.729). 

Multimorbidity, two or more chronic pathologies, affected 
1,978 girls (4.5%), and 2,916 boys (6.3%), (χ2, p < 0.001 and OR 
for girls in relation to boys of 0.893; CI 95%: 0.859 -0.952) (Table 
2). Regarding the presence or not of chronic pathologies, if these 
were unique or this population presents multimorbidity, with two 
or more chronic pathologies, girls and the urban population were 
healthier and had a lower burden of chronicity than boys and the 
non-urban population (Table 2)

In the group of most prevalent chronic pathologies, girls 
had a higher frequency of anxiety and hyperlipidemia, and boys 
had more asthma, ADHD, anaemia, obesity, and heart disease. 
In the group of less prevalent chronic diseases, thyroid disease 
and depression were more frequent among girls and epilepsy, 
schizophrenia, and hypertension among boys. The risk of girls 
compared to boys presents the highest values in depression (OR: 
1.984; 95% CI: 1.450-2.714) and the lowest in schizophrenia (OR: 
0.206; 95% CI: 0.142-0.299), (Table 1).

Regarding the area of   residence, childhood and adolescent 
chronic pathologies were slightly more prevalent in non-urban 
areas (n= 13,510, 29.8%) compared to urban areas (n= 12,724, 
28.4%) (χ2, p < 0.001 and OR for non-urban vs. urban 1.021; 95% 
CI: 1.013-1.030) (Table 2).

Anaemia was more common in urban areas, while asthma, 
ADHD, hyperlipidaemia, and thyroid disease were more common 
in non-urban areas. The rest of the chronic pathologies studied 
had a similar prevalence between urban and non-urban areas 
(Table 3).

The data of the complexity and risk groups appear in Tables 4 
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and 5. Complexity was slightly higher in girls 15,463 (35.2%) than 
in boys 14,976 (32.4%) (χ2, p < 0.01 and OR for girls in relation 
to boys 1.086; 95% CI 1.067-1.106) and in the non-urban setting 
16,223 (35.8%) versus urban 14,216 (31.7%) (χ2, p < 0.01 and OR 
for non-urban versus urban 1.131 95% CI 1.110-1.152). On the 

other hand, in the risk variable there were no differences by sex 
or by location, urban-non-urban, of the child-juvenile population, 
although the data may be biased because of the high-risk group 
only includes 0.6% of the total population.

Table 1: Child-Adolescent Chronis Pathologies (CACPs) distribution 

upon type of disease and sex.

Population: 90,163
Χ2 OR (IC 95%) girls vs boys Girls n (%)

43,939 (48.7)
Boys n (%)

46,224 (51.3)

Population affected by, at least, one 
disease n (%) 10,417 (23.7) 14,218 (30.7) <0.001 0.708 (0.688-0.729)

Asthma
15,097 (16.7) 6,081 (13.8) 9,016 (19.5) <0.001 0.663 (0.640-0.687)

ADHA
5,666 (6.3) 2,007 (4.6) 3,659 (7.9) <0.001 0.557 (0.526-0.589)

Anemia
1,660 (1.8) 753 (1.7) 907 (2.0) 0.006 0.871 (0.790-0.960)

Anxiety
1,623 (1.8) 991 (2.3) 632 (1.4) <0.001 1.665 (1.505-1.841)

Obesity
1,621 (1.8) 699 (1.6) 922 (2.0) <0.001 0.794 (0.719-0.877)

Heart´s disease
1,602 (1.8) 720 (1.6) 882 (1.9) 0.002 0.856 (0.775-0.946)

Hyperlipidemia
1,028 (1.1) 552 (1.3) 476 (1.0) <0.001 1.223 (1.081-1.383)

Epilepsy
793 (0.9) 352 (0.8) 441 (1.0) 0.014 0.838 (0.728-0.965)

Thyroid´s pathology
670 (0.7) 354 (0.8) 316 (0.7) <0.033 1.180 (1.013-1.374)

Schizophrenia
201 (0.2) 33 (0.1) 168 (0.4) <0.001 0.206 (0.142-0.299)

Depression 
173 (0.2) 113 (0.3) 60 (0.1) <0.001 1.984 (1.450-2.714)

Diabetes mellitus
169 (0.2) 87 (0.2) 82 (0.2) 0.475 1.116 (0.825-1.510)

Hypertension
93 (0.1) 35 (0.1) 58 (0.1) 0.032 0.635 (0.417-0.965)

Bronco-pulmonary disease
55 (0.1) 25 (0.1) 30 (0.1) 0.627 0.877 (0.515-1.491)

Chronic kidney disease  50 (0.1) 23 (0.1) 27 (0.1) 0.699 0.896 (0.514-1.563)

Table 2: Distribution by sex and habitat of the entire child-juvenile population healthy or with at least one chronic pathology. Distribution of the child-
juvenile population, with a chronic disease only one and with two or more chronic pathologies.

Population

Frecuency
(%)

90,163   
(100)

Girls
(%)

43,939 (100)

Boys
(%)

46,224  
(100)

OR (IC 95%) 
girls in rela-
tion to boys

Non 
urban

(%)
45,288
(50.2)

χ

Urban
(%)

44,875
(49.8)

OR (IC 95%) 
no urban in 
relation to 

urban

Healthy 63,929
(70.9)

32,751
(74.5) 0.000 31,178

(67.4)
1.278 

(1.252-1.305)
31,778
(70.2) <0.001 32,151

(71.6)

0.950 
(0.931 - 
0.970)

At least one CP 26,234 (29.1) 11,188 (25.5) 0.000 15,046 
(32.6)

0.708 
(0.688-0. 729)

13,510
(29.8) <0.001 12,724

(28.4)
1.021 

(1.013 -1.030)
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Population 
with chronic 

diseases

Frecuency
(%)

26,234
(100)

Girls
(%)

11,188 (100)

Boys
(%)

15,046 (100)

OR (IC 95%) 
girls in rela-
tion to boys

Non 
urban

(%)
13,510
(51.6)

χ

Urban
(%)

12,724
(48.4)

no urban in 
relation to 

urban OR (IC 
95%) 

1 CP 21,340 (81.3) 9,210 (82.3) 0.000 12,130 
(80.6)

1.096 
(1.041-1.154)

11,011
(81.5) 0.499 10,329

(81.2)
1.018 

(0.967-1.070)

2 or more CP 4,894 
(18.7)

1,978
(17.7) 0.000 2,916 (19.4) 0.893 

(0.839-0.952)
2,499
(18.5) 0.505 2,395

(18.8)
0.996

 (0.985-1.088)

Tabla 3: Distribution of childhood chronicity by pathologies and urban-non-urban habitat.

Patologies
n (%)

Population: 90,163

Χ2 OR (IC 95%) non- urban in relation 
to urban

Urban n (%)
44,875 (49,8)

Non- urban n (%)
45,288 (51,2)

Population affected by, at 
least, one disease n (%) 11,929 (26.5) 12,706 (28.05) <0.001 1.037 (1.023-1.052)

Asthma
15,097 (16.7) 7,143 (15.9) 7.954 (17.6) <0.001 1.125 (1.087-1.166)

ADHD
5,666 (6.3) 2,711 (6.0) 2,955 (6.5) 0.003 1.086 (1.029-1.146)

Anemia
1,660 (1.8) 972 (2.2) 688 (1.5) <0.001 0.697 (0.631-0.769)

Anxiety
1,623 (1.8) 799 (1.8) 824 (1.8) 0.660 1.022 (0.927-1.128)

Obesity
1,621 (1.8) 798 (1.8) 823 (1.8) 0.660 1.022 (0.927-1.128)

Heart´s disease
1,602 (1.8) 805 (1.8) 797 (1.8) 0.699 0.981 (0.888-1.083)

Hyperlipidemia
1,028 (1.1) 471 (1.0) 557 (1.2) 0.011 1.174 (1.038-1.328)

Epilepsy
793 (0.9) 398 (0.9) 395 (0.9) 0.813 0.983 (0.855-1.131)

Thyroid disorder
670 (0.7) 304 (0.7) 366 (0.8) 0.022 1.195 (1.025-1.392)

Schizophrenia
201 (0.2) 97 (0.2) 104 (0.2) 0.668 1.063 (0.805-1.402)

Depression
173 (0.2) 91 (0.2) 82 (0.2) 0.456 0.893 (0.662-1.203)

Diabetes mellitus
169 (0.2) 81 (0.2) 88 (0.2) 0.645 1.077 (0.796-1.456)

Hypertensión
93 (0.1) 51 (0.1) 42 (0.1) 0.328 0.816 (0.542-1.228)

Bronco-pulmonary disease 
55 (0.1) 31 (0.1) 24 (0.1) 0.328 0.767 (0.450-1.307)

Chronic kidney disease 50 
(0.1)

31 (0.1) 19 (0) 0.084 0.607 (0.343-1.075)
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Table 4: Distribution of complexity and risk by gender and location.

Complexity Frecuency (%) Girls (%) Boys  (%) Non-Urban (%) Urban (%)

1 without 36,447 (40.4) 17,502 (39.8) 18,945 (41.0) 17,355 (38.3) 19,092 (42.5)

2  low 23,277 (25.8) 10,974 (25.0) 12,303 (26.6) 11,710 (25.9) 11,567 (25.8)

3   medium 14,785 (16.4) 7,376 (16.8) 7,409 (16.0) 7,698 (17.0) 7,087  (15.8)

4   high 10,547 (11.7) 5,437 (12.4) 5,110 (11.1) 5,603 (12.4) 4,944 (11.0)

5   very high 5,107 (5.7) 2,650 (6.0) 2,457 (5.3) 2,922 (6.5) 2,185 (4.9)

Total 90,163 (100) 43,939 (100) 46,224 (100) 45,288 (100) 44,875 (100)

Risk

1 without 32,472 (36.0) 17,749 (40.4) 14,723 (31.9) 15,483 (34.2) 16,989 (37.9)

2  low 57,122 (63.4) 25,933 (59.0) 31,189 (67.5) 29,511 (65.2) 27,611 (61.5)

3   high 555 (0.6) 250 (0.6) 305 (0.7) 287 (0.6) 268 (0.6)

4   very high 14 (0.0) 7 (0.0) 7  (0.0) 7 (0.0) 7 (0.0)

Total 90,163 (100) 43,939 (100) 46,224  (100) 45,288  (100) 44,875 (100)

Table 5: Distribution of low and high complexity and low and high risk by gender and location.

Complexity Frecuency
(%)

Girls 
(%)

Boys 
(%)

OR (IC 95%) 
girls in rela-
tion to boys

Non- urban 
(%)

Χ2 Pearson
p Urban (%)

OR (IC 95%) 
non - urban 

in relation to 
urban

1 low 59,724 
(66.2)

28,476 
(64.8) <0.001 31,248 

(67.6)
0.883

(0.859-0.907)
29,065

(64.2%) <0.001 30,659
(68.3%)

0.831
(0.808-0.854)

2 high 30,439  
(33.8)

15,463 
(35.2) <0.001 14,976  (32.4) 1.086

(1.067-1.106)
16,223

(35.8%) <0.001 14,216
(31.7%)

1.131 
(1.110-1.152)

Total 90,163   
(100)

43,939 
(100)

46,224 
(100)

45,288 
(100)

44,875 
(100)

Risk Frecuency 
(%) Girls Boys

OR (IC 95%) 
girls in rela-
tion to boys

Non -urban
(%) Χ2 Pearson Urban

(%)

OR (IC 95%) 
non - urban 

in relation to 
urban

1 low 89,594 
(99.4)

43,682  
(99.4) 0.088 45,912 

(99.3)
1.155 

(0.979-1.363)
44,994

(99.4%) 0.491 44,600
(99.4%)

0.944
(0.800-1.113)

2 high 569 
(0.6)

257  
(0.6) 0.088 312 

(0.7)
0.867

(0.735-1.022)
294

(0.6%)
275

(0.6%)
1.059 

(0.899-1.248)

Total 90,163   
(100)

43,939  
(100)

46,224 
(100)

45,288 
(100)

44,875 
(100)

Discussion

Currently the data that we have about the prevalence and 
distribution of CACPs is quite scant [43]. To the best of our 
knowledge this is the first approach to study CACPs based on 
the medical records of the whole under-18 population cared by 
a public health service in a European region to determine, not 
estimate, the prevalence of the most important pathologies that 
occur in this age group. To do this we used the AMG classification 
system. Our data showed a 29.1% prevalence of chronic diseases. 
This value was comprised on the wide range (from 5% up to over 
30%) of prevalence reported in previous articles. We can observe 
that our prevalence value was quite close to the maximum level 
described [44,45]. Moreover, our result was higher than the one 
recently reported, employing a similar methodological approach 
where they obtained a prevalence value of 15.7% for the same age 

population [41]. Therefore, said study was performed on a very 
limited number of children (2,961) and a local population (the one 
attended in a primary health care centre in Madrid). On the other 
hand, we had similar data to the ones described in the mentioned 
paper when we compare the data for the groups of low-risk 
children with the ones obtained in the present study (99.9% for 
the former study and 99.4% in ours). When analysing the most 
common CACPs our results were like those reported in previous 
studies where both asthma and ADHD were the most frequent 
[46-49]. But the values, for the same diseases, in our results are 
statistically higher than those reported in the paper [41]. 

Differences among our results and those from other previous 
studies might exits due to fact that different criteria could have 
been used to define CACPs or to the use of a different data 
collection methodology. Our data were collected from the records 
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of the total population of one European region (Cantabria) while 
other studies collected their data from interviews with parents, 
teachers and affected children and, on some occasions, data were 
collected from self-completed inventories. As an example, we 
might point out asthma, the most prevalent pathology on this age 
group, that is habitually assessed according to the questionnaires 
of the International Study of Asthma and Allergies in Childhood 
(ISAAC) [50,51], both overseas and in Spain [52,53]. Another 
cause of discrepancy between those data from other studies and 
ours could be related to the inclusion in the case of the previously 
mentioned CACPs that we do not consider since they are, in 
our opinion, acute pathologies such as certain infections (otitis, 
cystitis, tonsillitis, etc.). 

When we paid attention to differences in gender, girls in 
general did present fewer numbers of pathologies than boys, in 
the total number of people affected, in multimorbidity, and in the 
clinical aspects, except for complexity, that was slightly higher 
in girls than in boys. These results were like those obtained 
employing our same methodology [41]. 

Our results showed a slight difference upon CACPs prevalence 
when comparing urban and rural areas (28.4% vs 29.8%). 
Similar differences were found when analysing multimorbidity 
and complexity level, but the risk was similar. We do not have 
an explanation for this fact. Our analysis of the data obtained 
showed lower values (which means a healthier environment) 
for the urban population, but our results have showed that 
several pathologies do not follow that trend. In this sense urban 
population and its range related to health has not been an issue 
of noteworthy attention in previous studies. However, several 
recent studies pay attention to the relationship between the urban 
population (urban and non-urban) and chronic pathologies, like 
the methodology that we have employed. An urban area is the one 
comprised by a town of a geographical area [54,55]. Some chronic 
pathologies are more frequent in urban areas, as published, 
such as obesity, hyperlipidaemia, and diabetes [56,57]. Those 
pathologies might be closely related to dietetic factors and a 
decrease in physical activity which are two factors that are related 
to urban life and sedentarism. Furthermore, a relation between 
those pathologies and the exposition to allergens, pollutants or 
some other toxins has previously been reported [58,59]. Most 
of the studies that analyse health differences between urban/
non-urban settings were centred on the occurrence of a specific 
pathology and in the total population or specifically to adults. 
Asthma, hyperlipidaemia, and ADHD were more frequent in non-
urban settings, but anaemia was more frequent in urban areas. In 
our study there were no significant differences based on habitat 
for the rest of CACPs with a prevalence >1%. Our findings are not 
in agreement with some previously published results [59]. The 
analysis of chronicity´s complexity and the risk it originates was 
not an issue of much study using the AMG methodology in general 
and even less attention was paid in relation to the child-adolescent 
population. Furthermore, those studies were performed in a very 

geographically restricted population and the number of people 
studied was highly reduced in number [41], in comparison to the 
large population analysed in the present study.

It must be said that our study has some drawbacks. 
It´s transversality limits its capacity to investigate possible 
associations of some other factors with chronicity. Nevertheless, 
transversal studies are of paramount importance to evaluate 
diseases´ prevalence, which was the focus of the present study. 
In addition, our study is neither an estimation nor a sample 
approximation, as we employed an AMG approach obtained 
through the thorough analysis of the computerised clinical 
records of the whole CAAG population cared for by the public 
health service of our region (Cantabria). The described prevalence 
was the one that has been recorded, thus it increases the statistical 
power of our results. But admittedly the stratification program 
used to record the data could be biased. To give an example, we 
must mention the possibility to diagnose as epilepsy something 
that is in reality a case of febrile seizure, and on the other hand we 
have to admit that some pathologies could be underrepresented 
due to the fact that they were not well evaluated. In this last group 
of pathologies, we must include obesity, mainly because there is 
some controversy upon the criteria to assess it. Throughout the 
last decades the criteria to assess overweight among child and 
adolescent populations showed varying results [60,61]. Those 
data present a higher prevalence of obesity in Europe and in Spain 
than the one reported in this study [62,63], but these data are 
higher than the one reported in a previous study performed with 
the same methodological approach and in our country [41].

Another drawback is the absence of a “gold standard” for the 
optimal diagnosis of some of the CACPs. Our study it not unbiased 
due to the lack of an accurate recording system for some clinical 
diagnostics, this cannot be ruled out. In our opinion this bias is 
lower than those obtained through estimations and surveys, 
although these two methods were the proposed methodology to 
carry out epidemiological studies [64]. From our point of view 
that traditional methodological approach must be reviewed. As 
presently we can employ big data approaches. Another aspect to 
be mentioned is the fact that some members of the population 
under study have no disease symptoms and for this fact they do 
not look for medical care. In our opinion this circumstance is 
almost irrelevant because they are infant-adolescent and it’s their 
parents who will ask for their children’s health care [65]. Finally, 
the high frequency of some CACPs such as asthma and ADHD might 
introduce a bias of prevalence and for this reason lead to worse 
clinical data among boys and those inhabiting in a non-urban area.

There is no doubt that when studying chronicity´s attention, 
an important line of action will be the analysis of CACPs. This 
analysis will have to introduce an improved codification diagnostic 
and a better knowledge of the epidemiological distribution of 
those pathologies. All these actions will introduce new factors 
for a better prevention and health and social dealing with CACPs. 
This approach to the CACPs will help to place a reasonable budget 
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and its accurate management, decreasing health expenditures 
and introducing a correct treatment that will improve the health 
of these individuals when reaching adulthood [66]. Additionally, 
this approach must be complemented with the introduction of 
specific health programs to educate and raise awareness to both 
health care professionals, teachers, family members and the child-
adolescent population.
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ANNEX 1. Chronic pathologies analyzed

Attention deficit hyperactive disorder (ADHD)

Anemia

Anxiety

Asthma

Bronco-pulmonary disease

Chronic kidney disease

Depression

Diabetes

Epilepsy

Heart´s disease (including dysrhythmia, ischemic heart 
disease, heart failure, valvular heart disease)

Hyperlipidemia

Hypertensión

Obesity

Schizophrenia

Thyroid disorder.
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