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Abstract 

Introduction: In Latin America the nutritional deficit is the most common problem affecting children under 5 
years old, which is not an strange issue to Cartagena’ s population, this type of phenomenon is due to lack of 
nutritional education or food security that leads to appearance of infectious diseases such as pneumonia becoming 
a public health problem.  

Objective: To correlate the clinical features of children with malnutrition, pneumonia and malnutrition, and 
pneumonia from Cartagena de Indias. 2010 to 2012.  

Methodology: Retrospective cross-sectional descriptive-correlational study. 220 medical records from three 
groups were analyzed, including 98 children with malnutrition, 100 children with pneumonia and 22 children with 
malnutrition and pneumonia simultaneously medically attended during 2012-2014. Logistic regression was 
performed applying Pearson and Durbin Watson calculations with the software SPSS 20.0 ®.  

Results: Male children have a higher prevalence of malnutrition and pneumonia simultaneously and separately by 
63%. The age with more pneumonia and malnutrition cases is in children under 2 years old from stratum I, likewise 
weight and respiratory problems correlate as common clinical features.  

Conclusion: It is corroborated the existence of possible signs and symptoms common to pneumonia and 
malnutrition, in addition the design of dynamic programs that keep into account the environmental conditions. 
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1. Introduction 

In Latin America, nutritional deficit is one of the problems that most affects children (Mujica-Coopman et al., 
2015). The consequences of malnutrition in childhood are severe, which is related with the age of the child, 
especially during the first 5 years of life. The consequences range from a decrease in the IQ, learning problems, 
poor neurological development, reduced muscle development and frequent infectious diseases in childhood, to an 
increased risk of developing chronic diseases in adulthood and difficulties for social integration, which in general 
terms influences the quality of life and the economic performance of any population (Ramos-Martinez, 
González-Martínez, & Luna-Ricardo, 2010). 30% of the world population suffers from malnutrition and more than 
half of the 12 million annual deaths of children under 5 years old is related to this phenomenon (CEPAL & 
UNICEF, 2006; Uribe Gil & Alcaraz López, 2007). According to the National Survey performed by the 
ICBF-ENSIN about the Colombia Nutritional Situation, 46.1% of the child population presents food insecurity, 
this being understood as malnutrition problems and yearly 12 % of five thousand children deceases in Colombia 
are due starvation problems (Álvarez-Uribe, Estrada-Restrepo, & Fonseca-Centeno, 2010; CEPAL & UNICEF, 
2006; Martinez & Díaz, 2010; Ocampo, Prada, & Herrán, 2014; Viloria-de-la-Hoz, 2015). In Cartagena de Indias 
the chronic malnutrition rate in children under five years old due to inadequate nutrition is 12% (CEPAL & 
UNICEF, 2006; González-Pastrana & Díaz-Montes, 2015). Children suffering from malnutrition are more 
vulnerable to infectious diseases such as malaria, meningitis and pneumonia (Guamán, Valeria, Quizhpe Mora, & 
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Ordóñez Domínguez, 2015; Naranjo, Toapanta, & Yumbay, 2011; Uribe Gil & Alcaraz López, 2007; Villareyna 
López, 2015). The mortality rate for pneumonia in Cartagena city until 1993 was 16.2 per 100,000 inhabitants; 
after implementing the LRTI case management program, in 1994 the mortality rate dropped to 9.1 x 100,000 
inhabitants, considering that the population under 5 years old in 1994 was 12.8 of the total population (León, 
Arrieta, Chacón, Igirio, & Benguigui, 1998).  

Acute respiratory infections represent an important cause of medical consultation at the primary and hospital care 
level (Sánchez, Marenco, Soler, & Querol, 2007). Pneumonia among Acute Lower Respiratory Tract Infection 
(A.L.R.T.I.) continues to occupy one of the main causes of morbidity and mortality in children under 5 years of age 
in developing countries and represents between 80% and 90% of deaths due to A.L.R.T.I. They are among the first 
5 causes of mortality in children under 5 years of age, causing worldwide 4.3 million deaths in children under 5 
years of age, representing 30% of total annual deaths (Delgado Romero et al., 2017; Guamán et al., 2015; Sillau, 
2000). Malnutrition is considered as an important factor for children to have a depressed immune system (Delgado 
Romero et al., 2017; Fonseca, 2004; Pérez Sánchez et al., 2011; Rodríguez-Pecci et al., 2010). Furthermore when it 
is relates to the socioeconomic level, parents educational level, living conditions, such as overcrowding, 
environmental pollution and smoker family members, among other factors (Andrade & Henríquez, 2010; Barnett 
et al., 2012; Prescott & Vestbo, 1999). Respiratory infections are more prevalent in male children under 5 years of 
age and malnutrition prevails more in girls (Graham, 1990; Guamán et al., 2015; Morocho Barreto & Portilla 
Rodas, 2012; Quiroga, 2012). It is considered as a hypothesis of the present study that malnutrition and pneumonia 
share common clinical characteristics likewise other authors consider it.  

Objective. Correlate the clinical characteristics of children under 5 years old with malnutrition, pneumonia and 
malnutrition and pneumonia at the same time, seen at the Napoleón Franco Pareja Hospital. Cartagena de Indias. 
2010 al 2012 

2. Method 

Retrospective cross-sectional descriptive-correlational study. The population consisted of initially analyzing 600 
medical records of children who received medical attention at the Napoleón Franco Pareja Children’s Hospital 
from January 2010 to December 2012. It was performed a probabilistic sampling with a confidence level of 95% 
and a maximum error level of 6%, for a total of 220 medical records that met the inclusion criteria. For the 
information analysis, the SPSS program version 20.0 was used. For descriptive analysis were calculated 
percentages and frequencies, for the correlational analysis was used the logistic regression, Pearson calculation 
(multifactorial) with a confidence level of 95% and a value of p≤0.05. Afterwards, the Durbin Watson test was 
performed to find a self-correlation between the data of the three groups of children (Malnutrition, Pneumonia and 
Malnutrition and Pneumonia at the same time). 

3. Results 

The most frequent age group was children under one (1) year old, the age of the study group was largely comprised 
for children of ages of 1 to 2 years (Mean = 1.5). 60% of the children were from urban origin and 40% from the 
rural area of Cartagena city. Regarding sex, 62% of boys and 38% of girls presented pneumonia. Concerning the 
frequency of children with malnutrition, with malnutrition and pneumonia and children with only pneumonia it 
was found prevalence of 60%, 56% and 64% respectively, that is to say that boys presented with higher frequency 
this type of pathologies (Figure 1). 
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Figure 1. Children’s sex and diagnosis (malnutrition, pneumonia and malnutrition and pneumonia at the same 
time) 

 

It is observed that the age at what most children presented malnutrition symptoms is the first year of life; however, 
pneumonia was more likely to occur in the first two years of life with a tendency to present the pathology before 
the third year. Likewise, the likelihood to suffer from pneumonia and malnutrition is higher during the first year of 
life (Figure 2). 

 

 
Figure 2. Age and performed diagnosis on children during first 5 years of life 

 

Results show that the majority of children who have a tendency to malnutrition belong to the socioeconomic 
stratum one (I) where 90.3%, 83.7% and 95.2% presented malnutrition, pneumonia and malnutrition with 
pneumonia respectively (Table 1). 

 

  



gjhs.ccsenet.org Global Journal of Health Science Vol. 10, No. 8; 2018 

72 

 

Tabla 1. Special features of children according to the type of disease 

Diagnosis Of Patients 

Sociocultural and Economic Factors Malnutrition Malnutrition and pneumonia Pneumonia Total 

n(%) n(%) n(%) n(%) 

Year of Consultation 2010 25 (25,5) 9 (40,9) 93 (93) 127 (57,7)

2011 13 (13,3) 7 (31,8) 6 (6) 26 (11,8) 

2012 60 (61,2) 6 (27,3) 1 (1) 67 (30,5) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Socioeconomic stratum I 84 (90,3) 20 (95,2) 72 (83,7) 176 (88) 

II 9 (9,7) 1 (4,8) 13 (15,1) 23 (11,5) 

III 0 (0,0) 0 (0,0) 1 (1,2) 1 (0,5) 

Total 93 (100) 21 (100) 86 (100) 200 (100) 

Social Security Scheme NRDCH 6 (6,1) 1 (4,5) 5 (5) 12 (5,5) 

Special 5(5,1) 0 (0,0) 2 (2) 7 (3,2) 

Subsidized 74 (75,5) 21 (95,5) 86 (86) 181 (82,3)

Affiliate 13 (13,3) 0 (0,0) 7 (7) 20 (9,1) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Nrdch: no reported data in the clinical history. n: number of children. %: percentage. 

 

The multivariate analysis between clinical signs and symptoms common in children with pneumonia, malnutrition 
and pneumonia with malnutrition, showed some common signs and symptoms among these as dyspnea (r = 0.638 
p≤0.05); cough (r = 0.633 p≤0.05); expectoration (r = 0.638 p≤0.05); Indrawing of ribs (r=0.66 p≤0.05); wheezing 
(r = 0.63 p≤0.05); rhoncus (r = 0.638 p≤0.05); tachypnea (r = 0.641 p≤0.05); vomiting (r = 0.544 p≤0.05) (Table 2). 

 

Table 2. Symptomatology and common signs presented in children with pneumonia, malnutrition and with 
malnutrition and pneumonia at the same time. 

Symptoms 
Malnutrition 

Malnutrition And 
Pneumonia 

Pneumonia Total Coefficient Of 
Contingency 

P≤ 
0,05

n(%) n(%) n(%) n(%) 

Fiebre 

NRDCH 53 (54,1) 7 (31,8) 26 (26) 86 (39,1) 

0,331 0,00
No 21 (21,4) 3 (13,6) 14 (14) 38 (17,3) 

Yes 24 (24,5) 12 (54,5) 60 (60) 96 (43,6) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Weight 
Changes  

NRDCH 53 (54,1) 7 (31,8) 26 (26) 86 (39,1) 

0,332 0,00
No 42 (42,9) 12 (54,5) 73 (73) 127 (57,7) 

Yes 3 (3,1) 3 (13,6) 1 (1) 7 (3,2) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

General 
discomfort 

NRDCH 53 (54,1) 7 (31,8) 26 (26) 86 (39,1) 

0,309 0,00
No 37 (37,8) 15 (68,2) 70 (70) 122 (55,5) 

Yes 8 (8,2) 0 (0,0) 4 (4) 12 (5,5) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 
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Watery 
rhinorrhea 

NRDCH 53 (54,1) 7 (31,8) 26 (26) 86 (39,1) 

0,317 0,00
No 42 (42,9) 14 (63,6) 56 (56) 112 (50,9) 

Yes 3 (3,1) 1(4,5) 18 (18) 22 (10) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Dyspnea 

NRDCH 87 (88,8) 2 (9,1) 6 (6) 95 (43,2) 

0,638 0,00
No 8 (8,2) 8 (36,4) 36 (36) 52 (23,6) 

Yes 3 (3,1) 12 (54,5) 58 (58) 73 (33,2) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Cough 

NRDCH 87 (88,8) 2 (9,1) 7 (7) 96 (43,6) 

0,633 0,00
No 4 (4,1) 4 (18,2) 26 (26) 34 (15,5) 

Yes 7 (7,1) 16 (72,7) 67 (67) 90 (40,9) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Expectoration 

NRDCH 87 (89) 2 (9,1) 7 (7) 96 (44) 

0,638 0,00
No 9 (9) 16 (72,7) 86 (86) 111 (50) 

Sí 2 (2) 4 (18,2) 7 (7) 13 (6) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Indrawing of 
ribs 

NRDCH 87 (89) 2 (9,1) 8 (8) 97 (44) 

0,66 0,00
No 8 (8) 3 (13,6) 59 (59) 70 (32) 

Sí 3 (3) 17 (77,3) 33 (33) 53 (24) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Wheezing 

NRDCH 87 (89) 2 (9,1) 8 (8) 97 (44) 

0,629 0,00
No 11 (11) 16 (72,7) 76 (76) 103 (47) 

Sí 0 (0,0) 4 (18,2) 16 (16) 20 (9) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Rhoncus 

NRDCH 87 (89) 2 (9,1) 6 (6) 95 (43) 

0,638 0,00
No 8 (8) 15 (68,2) 78 (78) 101 (46) 

Sí 3 (3) 5 (22,7) 16 (16) 24 (11) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Tachypnea 

NRDCH 87 (89) 2 (9,1) 6 (6) 95 (43) 

0,641 0,00
No 11 (11) 16 (72,7) 85 (85) 112 (51) 

Sí 0 (0,0) 4 (18,2) 9 (9) 13 (6) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Vomiting 

NRDCH 28 (29) 5 (22,7) 90 (90) 123 (56) 

0,544 0,00
No 28 (29) 3 (13,6) 2 (2) 33 (15) 

Sí 42 (43) 14 (63,6) 8 (8) 64 (29) 

Total 98 (100) 22 (100) 100 (100) 220 (100) 

Nrdch: no reported data in the clinical history. r: pearson’s correlation coefficient. n: number of children. %: percentage. 

 

Some clinical characteristics were correlated, such as weight (p=0.0003) and respiratory distress (p=0.0149). In 
children with pneumonia, as with those who presented malnutrition, common signs were found, among these; the 
weight (p=0.0000) and respiratory difficulty (p=0.0000). In the analysis group of children with malnutrition and 
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malnutrition-pneumonia, respiratory difficulty was correlated (p=0.0417) (Table 3). 

 

Table 3. Regression analysis for the three types of diagnosis present in patients according to symptoms or signs for 
pneumonia, malnutrition and pneumonia - malnutrition. ANOVA (p ≤ 0,05) 

Regression Analysis For The Three Types Of Diagnosis Present In Patients According 
To Symptoms Or Signs For Pneumonia, Malnutrition And Pneumonia - Malnutrition.

ANOVA (p ≤ 0,05) 

Weight (Kg) 0,0003 

Heart Rate (Min) 0,1861 

Temperature (°C) 0,2584 

Respiratory Difficulty 0,0149 

Linear Regression Analysis For Pneumonia With Malnutrition 

Weight (Kg) 0,0000 

Heart Rate (Min) 0,8821 

Temperature (°C) 0,3065 

Respiratory Difficulty 0,0000 

Linear Regression Analysis For Pneumonia And Malnutrition - Pneumonia 

Weight (Kg) 0,1184 

Heart Rate (Min) 0,1266 

Temperature (°C) 0,4746 

Respiratory Difficulty 0,6772 

Linear Regression Analysis For Malnutrition And Malnutrition - Pneumonia 

Weight (Kg) 0,3000 

Heart Rate (Min) 0,1024 

Temperature (°C) 0,6167 

Respiratory Difficulty 0,0417 

 

The Durbin-Watson test p = 0.0000 for the whole group of variables; which indicates that there is a linear 
relationship between all signs and symptoms with the presence of pneumonia, malnutrition and children with 
malnutrition and pneumonia at the same time. n: Number of children. %: Percentage 

The correlation of clinical results demonstrated that children with pneumonia, malnutrition and with pneumonia 
and malnutrition together, they have comparable levels of neutrophil (p=0.026) and potassium (p=0.024). In 
children with pneumonia and malnutrition, it was found that have similar values total protein (p=0.0124) and 
oxygen saturation (SaO2) (p=0.0353) (Table 4). 

Regarding the group of children with pneumonia and malnutrition-pneumonia, lab results showed similar levels of 
lymphocyte (p=0.0093), neutrophils (p=0.0032), total protein concentration (p=0.0086) and potassium (p=0.0077); 
finally, the group of children with malnutrition and malnutrition-pneumonia, presented statistically similar 
leukocyte levels (p=0.0225) (Table 4) 
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Table 4. Correlation between results of laboratory tests for children with pneumonia, malnutrition and malnutrition 
and pneumonia at the same time. 

Children With Pneumonia, Malnutrition And 
Pneumonia - Malnutrition 

P≤ 0,05 
Children With Pneumonia And 
Malnutrition 

P≤ 0,05

Erythrocytes 0,605 Erythrocytes 0,7238 

Hemoglobin (g/dL) 0,827 Hemoglobin (g/dL) 0,5378 

Leukocytes 0,150 Leukocytes 0,6173 

Lymphocytes (%) 0,114 Lymphocytes (%) 0,7303 

Neutrophils (%) 0,026 Neutrophils (%) 0,5647 

Hematocrit (%) 0,757 Hematocrit (%) 0,9976 

(VCM) 0,134 (VCM) 0,2957 

(HCM) 0,490 (HCM) 0,3607 

Platelet count 0,939 Platelet count 0,8792 

VPM 0,742 VPM 0,3770 

CHCM (g/dL) 0,638 CHCM (g/dL) 0,9097 

RDW (%) 0,225 RDW (%) 0,8218 

Albumin (gr/dL) 0,172 Albumin (gr/dL) 0,5699 

Globulin (gr/dL) 0,693 Globulin (gr/dL) 0,1908 

Total proteins (gr/dL) 0,046 Total proteins (gr/dL) 0,0124 

Potassium (mmol/L) 0,024 Potassium (mmol/L) 0,2332 

Chlorine (mmol/L) 0,209 Chlorine (mmol/L) 0,5772 

BUN 0,309 BUN 0,3303 

Creatine 0,654 Creatine 0,0834 

Urea 0,480 Urea 0,2062 

(SaO2) 0,769 (SaO2) 0,0353 

CRP 60,2 mg/dL) 0,909 CRP 60,2 mg/dL) 0,4769 

Children With Pneumonia And Malnutrition - Pneumonia  
Children With Malnutrition And Pneumonia - 
Malnutrition 

Erythrocytes 0,5397 Erythrocytes 0,2930 

Hemoglobin (g/dL) 0,7323 Hemoglobin (g/dL) 0,7836 

Leukocytes 0,1865 Leukocytes 0,0225 

Lymphocytes (%) 0,0093 Lymphocytes (%) 0,4606 

Neutrophils (%) 0,0032 Neutrophils (%) 0,2512 

Hematocrit (%) 0,8508 Hematocrit (%) 0,5922 

(VCM) 0,6750 (VCM) 0,2992 

(HCM) 0,7737 (HCM) 0,8820 

Platelet count 0,7941 Platelet count 0,6169 

VPM 0,7507 VPM 0,9329 

CHCM (g/dL) 0,5351 CHCM (g/dL) 0,3186 

RDW (%) 0,1197 RDW (%) 0,1607 

Albumin (gr/dL) 0,2216 Albumin (gr/dL) 0,6202 

Globulin (gr/dL) 0,9084 Globulin (gr/dL) 0,4482 

Total proteins (gr/dL) 0,0086 Total proteins (gr/dL) 0,8598 

Potassium (mmol/L) 0,0077 Potassium (mmol/L) 0,4189 

Chlorine (mmol/L) 0,1189 Chlorine (mmol/L) 0,2804 
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BUN 0,6069 BUN 0,8371 

Creatine 0,9183 Creatine 0,0844 

Urea 0,6904 Urea 0,7843 

(SaO2) 0,1605 (SaO2) 0,0766 

CRP 60,2 mg/dL) 0,4386 CRP 60,2 mg/dL) 0,7785 

The Durbin-Watson p=0.0000 for the whole group of variables; which indicates that there is a linear relationship between all the 
results of clinical laboratories in children with pneumonia, malnutrition and children with malnutrition and pneumonia at the 
same time. n: Number of children. %: Percentage 

 

4. Discussion 

It is clear that nutritional deficiency is associated with common diseases in children such as pneumonia, which 
becomes an underlying cause for the death of children under 5 years old. Malnutrition weakens the organism, 
which does not respond equally to the treatments when these children have pneumonia, this phenomenon is 
evidenced in the lower strata people as it is confirmed in the present study and others related to the subject (Álvarez 
Andrade, Rubén Quesada, & Peña Coego, 2010). A high percentage of our population of study were under children 
under one year old, which suggests that a pneumonia infection associated with malnutrition leads to a poor 
prognosis of the infection presented as mentioned in studies conducted in Africa, Pakistan, Jordan and Bangladesh, 
among others (Baig-Ansari, Rahbar, Bhutta, & Badruddin, 2006; Graham, 1990; Mian, Ali, Ferroni, & Underwood, 
2002; Seoty, Alam, Haque, & Yasmin, 2015; Tekce & Shorter, 1984). It was found that the highest prevalence are 
male children with low levels of nutrition, leading to a poor development of the innate immune system which leads 
to an inappropriate defense response, making the child susceptible to presenting infectious diseases such as 
pneumonia, since malnutrition thins the lungs membrane which facilitates the entry of bacteria and viruses (Pérez 
Sánchez et al., 2011).  

Male children have a greater predisposition to infectious diseases than female, because men are more exposed to 
infections than women, making them less immunocompetent, according to the dynamic and evolutionary model 
proposed by Dr. Olivier Restif on the history of life which uses the disability immunocompetence hypothesis 
(Miller & Cotter, 2017; Restif & Amos, 2010; Rolff, 2002). To this analysis it is added that 22 analyzed children 
presented simultaneously malnutrition and pneumonia and their interaction leads to complications and more 
serious consequences than if they were presented in separately, which is demonstrated in the this research with a 
greater number of clinical results were correlated within the group of children affected simultaneously with 
pneumonia and malnutrition simultaneously. This behavior is mentioned in the literature and it is related to both 
respiratory and digestive infections that although not the subject of the present investigation, we found a relatively 
strong correlation with vomiting (Doan & Bisharat, 1990; Mian et al., 2002; Sánchez et al., 2007; Seoty et al., 
2015). 

The environmental conditions synergistically influence the appearance of pneumonia and malnutrition, several 
studies show that climate change as well as causing natural disasters, also influences food insecurity and food 
contamination, making it a risk factor for developing child malnutrition and aggravate infectious diseases even if 
they are already present (Caldera, Escobar, & Ortega, 2015; McMichael, Woodruff, & Hales, 2006; Sheffield & 
Landrigan, 2011). It was found that in 2010 there were a large number of children with pneumonia, possibly due 
the strong rainy season during this year (264 days of rain) in Bolívar department. Healthcare institutions should 
strive to provide food education campaigns to parents of children under 5 years old according to the cultural 
dynamics of the Cartagena’ s population, in addition to providing training about the signs and symptoms of Acute 
Lower Respiratory Tract Infection since the risk factors detection contribute to a better treatment by minimizing 
complications and mortality. 
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