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ABSTRACT 

Aim To investigate the relationship between nutritional status (NS) and diet quality 

(DQ) with the frequency of acute respiratory infections (ARIs) in children aged 5 to 7 

years. 

Methods Data were obtained through questionnaires. Anthropometric measurement, 

correlations between body mass index (BMI) and DQ with frequency of ARIs were 

analysed. 

Results A total of 129 children with an average age of 72.2±4.2 months were examined. 

Malnourished children had a 3.4 times higher probability of ARIs (OR=3.449; p=0.025, 

95% CI=0.109-29.049) and a 5.6 times higher probability of bronchopneumonia com-

pared to those with normal weight (OR=5.643; p=0.049, 95% CI=0.874-36.434). There 

was a significant positive association between the consumption of meat and meat prod-

ucts with bronchitis (p=0.030; OR 9.921; 95% CI -1.252, +78.610) and a significant 

negative relationship between the consumption of cooked meals and ARIs in total 

(p=0.015; OR 0.046; 95% CI -0.004, +0.552). Unexpectedly, a significant positive asso-

ciation was found between the consumption of fresh fruits and vegetables and some 

respiratory infections, which needs to be verified with additional analyses. 

Conclusion DQ and NS are associated with the frequency of ARIs in preschool chil-

dren. Additional analyses are needed with a larger number of participants in order to 

form more precise conclusions. 

Keywords: child, diet, nutritional status, preschool, respiratory tract infections 

INTRODUCTION 

Acute respiratory infections (ARIs) are a common cause 

of referral to a general practitioner in both adults and 

children resulting in a large number of prescribed medi-

cations, including antibiotics (1). The quality of life of 

children with recurrent respiratory infections is signifi-

cantly worsened compared to children without them (2). 

A significant risk factor for ARIs is nutritional status 

(NS) and diet quality (DQ). Undernutrition and obesity 

are associated with increased susceptibility to infections 

in both children and adults (3). Also, both undernutrition 

(4,5) and obesity (6,7) can be associated with frequent 

ARIs. It has been proven that certain micronutrients, such 

as vitamins C, D, A, E, B6, B12, folate, omega-3 fatty 

acids, iron, zinc, copper, and selenium have an impact on 

adequate functioning of the immune system (8–11), so it 

is important that these substances are taken into the 

body in adequate amounts.  

The relation of intake of some food groups and particu-

lar food with respiratory infections was also examined. 

An increase of fruit and vegetable consumption has a 

negative relationship with the incidence of respiratory 
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infections (12,13). The consumption of coffee, tea, oily 

fish also has the same effect (12). Regular consumption 

of green vegetables, beef, whole milk, full-fat butter ac-

cording to the recommendation can reduce the number of 

days with symptoms of an upper respiratory tract infec-

tions (URTIs); consequently, the use of antibiotics was 

significantly reduced as well as visits to a general practi-

tioner, thereby possibly reducing healthcare costs. The 

number of infections was also smaller, but not significant-

ly reduced (14).  

On the other hand, increased consumption of red meat is 

associated with an increased frequency of pneumonia 

(12). Fast food diet, through increased intake of sugar, 

salt, fat and consequently higher intake of calories and 

macronutrients, may lead to intensified inflammation 

and to reduced control of infection (15). 

Colostrum and breast milk contain many bioactive fac-

tors that the child receives during breastfeeding, which 

supports the immune system and protects against infec-

tions (16). According to some studies breastfeeding is 

inversely associated with ARIs (17,18). 

In Bosnia and Herzegovina (B&H) there are no pub-

lished studies on the connection between NS and DQ 

with ARIs in preschool children. 

The aim of our research was to examine the correlation 

of NS with ARIs in children aged 5 to 7 years and to 

investigate whether the quality of diet affects the fre-

quency of ARIs in this age group in Sarajevo Canton. 

PATIENTS AND METHODS 

This observational, cross-sectional study was conducted 

in The Public Institution Health Centre of Sarajevo 

Canton, Bosnia and Herzegovina, during the period 

between June and September 2022.  

A total of 129 patients who met the specified criteria 

were included. Inclusion criteria comprised preschool 

children aged 5 to 7 years, receiving treatment at Primary 

Health Centres in Sarajevo Canton, with parents or legal 

guardians consenting to their participation in the research. 

Exclusion criteria were children with pre-existing diseas-

es or conditions that may influence their nutritional status 

or frequent occurrence of respiratory infections (congeni-

tal anomalies and syndromes, chronic diseases of gastro-

intestinal and respiratory tract and other chronic diseas-

es). Boys and girls were equally represented. 

They were classified according to body mass index 

(BMI) values (19) in three groups considering a gender 

and age: the first group included undernourished children 

(BMI <5th percentile), the second group included normal-

ly nourished children (BMI 5th to <85th percentile) and in 

the third group were overweight (BMI 85th to <95th per-

centile) and obese children (BMI ≥95th percentile). The 

study was conducted in accordance with the principles 

of the Declaration of Helsinki and was approved by the 

Ethics Committee of Public Institution Health Centres 

of Sarajevo Canton. Parents or legal guardians, after 

receiving information about the content, purpose and 

course of research, possible inconveniences and the 

possibility of voluntary withdrawal from research, gave 

their consent for the inclusion of their child in research. 

Methods 

Anthropometric parameters, body weight and body 

height were measured, and the BMI was calculated as 

children’s weight in kilograms divided by the square of 

height in meters. Standardized methods were used for 

measuring body weight and body height (20). The height 

was measured using vertical stat meter, the values were 

expressed in centimetres (cm) and rounded at 0.5 cm. 

Body weight was measured using digital balance, the 

values were expressed in kilograms (kg) and rounded at 

0.1 kg. For comparison growth charts for BMI of the 

Centre for Disease Control and Prevention CDC (19) 

criteria were used.  

Data about frequency of ARIs and DQ were collected 

from the respondents' parents or legal guardians through 

a questionnaire that was made for the purpose of the 

study, modified according to questionnaires used in simi-

lar published studies of relevant centres (21–26). The 

frequency of certain upper respiratory tract infections 

(URTIs) (cold, rhinitis, sinusitis, tonsillopharyngitis, 

otitis, laryngitis) and lower respiratory tract infections 

(LRTIs) (bronchitis, bronchopneumonia) during the last 

year were categorized as “not once”, “once to two times”, 

“three or more times” according to answers.  

For breastfed children, information was gathered regard-

ing the duration of breastfeeding, with responses catego-

rized as “one to six months”, “seven to twelve months”, 

and “thirteen months or more”.  

To analyse diet quality, data were collected on the num-

ber of main meals and snacks consumed during the day 

over the past year, with responses categorized as “none,” 

“one,” “two,” or “three or more.” Recognizing variations 

in meal schedules between weekdays and weekends, the 

number of main meals and snacks during these periods 

were analysed separately. The frequency of consumption 

of specific food groups (fresh fruits and vegetables, milk 

and dairy products, meat and meat products, cooked 

dishes, fried dishes, fast food, snacks and sweets, sweet-

ened juices) over the past year were categorized as “not at 

all”, “sometimes”, or “almost daily/every day” according 

to answers. Subsequently, the relationship between NS 

and DQ with ARIs were explored. 

Statistical analysis 

Descriptive statistics was utilized to summarize the 

basic characteristics of the study group. Data for number 

and age of participants, BMI, number of ARIs, breast-

feeding, number of main meals and snacks, and fre-

quency of consumption of certain food groups included 

rates and percentages, median, minimum, maximum. 

Spearman’s rank correlation coefficient was used to 

assess the correlation between the probability of ARIs in 
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relation to breastfeeding. Logistic regression univariate 

analysis was used to analyse impact of NS on ARIs and 

logistic regression multivariate analysis was used to 

analyse impact of DQ on the ARIs (odds ratio, OR; CI 

95%, confidence interval 95%). A p<0.05 was consid-

ered statistically significant. 

RESULTS 

Out of the total of 129 children aged 5-7 years, the 

mean±standard deviation (SD) of age was 7.22±4.2 

months. There was a slightly higher number of boys com-

pared to girls, 65 (50.4%) and 64 (49.6%), respectively. 

The average BMI was 15.9±2.3 kg/m2 with the lowest 

recorded value of 11.9 kg/m2 and the highest of 23.8 

kg/m2. The largest number of children was in the cate-

gory of normally nourished, 83 (64.3%), 37 (28.7%) were 

overweight or obese, and nine (7.0%) were malnourished. 

URTIs were more common than LRTIs. Malnourished 

children had a 3.4 times higher probability of ARIs com-

pared to normally nourished children (OR=3.449; 

p=0.025, 95%CI=0.109-29.049) and 5.6 times higher 

probability to develop bronchopneumonia compared to 

those with normal weight (OR=5.643; p=0.049, 

95%CI=0.874-36.434). No significant correlation was 

found between obesity and ARIs. Of the 129 respondents, 

a total of 111 (86.0%) were breastfed, of which most 

were breastfed for 1 to 6 months, 37 (33.3%). No statis-

tically significant association between breastfeeding or 

duration of breastfeeding and ARIs was proven. 

The number of main meals during weekdays was as 

follows: one at 1 (0.8%), two at 30 (23.3%) and three at 

98 (76.0%), and during the weekend: one at 1 (0.8%), 

two at 35 (27.1 %) and three in 93 (72.1%) respondents. 

The number of snacks during weekdays was as follows: 

none at 7 (5.4%), one at 35 (27.1%), two at 73 (56.6%) 

and three at 14 (10.9%), and during the weekend: none at 

8 (6.2%), one at 40 (31.0%), two at 62 (48.1%) and 

three at 19 (14.7%) respondents (Table 1). 

The results showed a significant correlation between the 

number of main meals during the day and bronchitis and 

LRTIs, with a higher number of main meals during work-

ing days being associated with a higher number of bron-

chitis (p=0.015; OR 112.768; 95% CI -2.461, +5167.209) 

and LRTIs, while a higher number of main meals during 

weekend days was associated with a lower number of 

bronchitis (p 0.014; OR 0.025; 95% CI -0.001, + 0.469) 

and fewer LRTIs. A significant positive association of 

fresh fruit and vegetable consumption with rhinitis (p 

0.016; OR 5.131;95% CI -1.362, + 19.324), tonsillo-

pharyngitis (p 0.047; OR 4.532; 95% CI - 1.017, + 

20.188), URTIs and ARIs in total was found. Consump-

tion of meat and meat products showed a significant 

positive association with bronchitis (p 0.030; OR 9.921; 

95% CI - 1.252, + 78.610). Consumption of cooked 

meals had a significant negative relationship with ARIs.  

Table 1. Consumption frequency for certain food groups 

Type of food 
Frequency of  

consumption 

No (%) of 

children 

Fresh fruits and  

vegetables 

Never 2 (1.6) 

Sometimes 20 (15.5) 

Almost daily or daily 107 (82.9) 

Milk and dairy  

products 

Never 2 (1.6) 

Sometimes 24 (18.6) 

Almost daily or daily 103 (79.8) 

Meat and meat  

products 

Never 0 (0.0) 

Sometimes 41 (31.8) 

Almost daily or daily 88 (68.2) 

A cooked dish 

Never 0 (0.0) 

Sometimes 23 (17.8) 

Almost daily or daily 106 (82.2) 

Fried dish 

Never 7 (5.4) 

Sometimes 108 (83.7) 

Almost daily or daily 14 (10.9) 

Fast food 

Never 7 (5.4) 

Sometimes 122 (94.6) 

Almost daily or daily 0 (0.0) 

Snacks and sweets 

Never 2 (1.6) 

Sometimes 82 (63.6) 

Almost daily or daily 45 (34.9) 

Sweetened  

juices 

Never 28 (21.7) 

Sometimes 91 (70.5) 

Almost daily or daily 10 (7.8) 

No other significant relationships were found by multi-

variate logistic regression analysis between DQ and 

ARIs (Table 2). 

DISCUSSION 

In this study, the relationship between NS and DQ was 

examined, incorporating a detailed analysis of meal 

schedule and the consumption of specific food groups, 

in association with the frequency of ARIs among pre-

school children. 

The data revealed a significant impact of malnutrition 

on the prevalence of respiratory infections. Malnourished 

patients demonstrated a 3.4-fold higher likelihood of 

experiencing respiratory infections and were 5.6 times 

more susceptible to bronchopneumonia compared to 

those with normal nutritional status. Similarly, AboEl-

fotoh et al. reported a positive correlation between a 

child's nutritional status and the occurrence of acute 

LRTIs. Moreover, improvements in children's nutritional 

status were associated with a notable decrease in both 

mortality and morbidity resulting from respiratory tract 

infections (4). 

In contrast to our findings, where obese children did not 

exhibit an elevated propensity for ARIs, a previous study 

had demonstrated twofold increased risk of ARIs in chil-

dren who were overweight (6). Similarly, it was reported 

that overweight or obese children aged 10 years face a 

heightened risk of respiratory symptoms and diseases (27). 
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Our research did not find an association between breast-

feeding or the duration of breastfeeding with the fre-

quency of ARIs. In contrast to our research, other au-

thors proved the association of breastfeeding and dura-

tion of breastfeeding with a lower frequency of respira-

tory infections (21,28,29) and protection against respira-

tory infections in the period after the cessation of breast-

feeding (22). 

Due to the busy lifestyle of both parents and children, 

meal skipping is common, potentially leading to inade-

quate nutritional intake. Meal frequency affects cytokine 

production by peripheral blood mononuclear cells (23). 

Our results showed a significant correlation between the 

number of main meals during the day and bronchitis and 

LRTIs, with a higher number of main meals during work-

ing days and lower number of main meals during week-

end days being associated with a higher number of bron-

chitis and LRTIs. We have not found any other study that 

has analysed the relationship between the frequency of 

meals per day and respiratory infections. The disparity in 

the impact of the number of main meals consumed on 

weekdays versus weekend days in relation to respiratory 

infections remains unclear. It is conceivable that the data 

provided by parents may be imprecise, as children often 

consume a portion of their meals during weekdays at 

kindergartens. 

There are numerous benefits of consuming fruits and 

vegetables with also a positive impact on protection 

against respiratory infections. Citrus fruits are associ-

ated with anticancer, antiviral, anti-microbial and anti-

inflammatory activities (30). Garlic has also anti-

microbial effects (31). Foods originating from plants 

contain significantly more antioxidants than non-plant 

foods (32). Unexpectedly, our research results revealed 

overall a higher frequency of rhinitis, tonsillopharyngitis, 

URTIs, and ARIs associated with a greater number of 

fruit and vegetable meals. In contrast to our findings, 

other researchers have reported an inverse correlation 

between the consumption of fruits and vegetables and 

the prevalence of respiratory infections (12,33,34). 

A similar unexpected observation was obtained by Pel-

tonen et al. that the prevalence of common cold was 

lower in moderate and high adherence to the sweets-and-

treats food pattern and higher in high adherence to the 

health-conscious food pattern suggesting that it could be 

the result of parents who were most health-conscious of 

their children’s diet might also have been more aware of 

their children’s illness (24). Our results showed that par-

ents who are more concerned about children's health and 

give their children more fruits and vegetables to eat, 

probably visit paediatricians more often for infections in 

children. 

Other groups of foods can also have an impact on the 

nutritional status, as well as on the immunity and defence 

capabilities of the body, and thus on the frequency of 

respiratory infections (12–14,25,26,33). Recent study 

from BiH has shown increased consumption of sweet and 

salty snacks among preschool and school children (35). 

The consumption of milk and dairy products has a posi-

tive effect on reducing respiratory infections (14). These 

results were not proven in our research. Analysing the 

connection between the consumption of some other types 

of food with the frequency of respiratory infections, ob-

tained results linked more frequent consumption of meat 

and meat products with more frequent bronchitis. Also, 

the consumption of cooked meals had a significantly 

negative relationship with ARIs in total. There were no 

other significant results. An increase in the consumption 

Table 2. Logistic regression analysis: relationship between diet quality and acute respiratory infections (ARIs) 

Type of food OR (CI 95% min.-max.) 

URTIs p LRTIs p ARIs in total p 

Main meals -

weekday 

3.657 (0.468-

28.543) 

0.216 69.050 (2.442-

1952.608) 

0.013 4.343 (0.465-40.594) 0.198 

Snacks - weekday 0.832 (0.223-3.099) 0.784 0.558 (0.126-2.476) 0.443 0.558 (0.130-2.387) 0.431 

Main meals – 

weekend 

0.508 (0.066-3.909) 0.515 0.043 (0.003-0.617) 0.021 0.279 (0.029-2.661) 0.267 

Snacks - weekend 1.582 (0.506-4.945) 0.430 1.134 (0.282-4.551) 0.859 1.599 (0.492-5.197) 0.435 

Fresh fruits and 

vegetables 

4.592 (1.024-

20.605) 

0.047 1.108 (0.200-6.132) 0.906 5.806 (1.217-27.707) 0.027 

Milk and dairy 

products 

0.965 (0.282-3.300) 0.955 0.490 (0.098-2.455) 0.386 0.704 (0.191-2.590) 0.597 

Meat and meat 

products 

2.297 (0.525-

10.045) 

0.269 4.038 (0.692-23.571) 0.121 2.875 (0.590-14.019) 0.191 

Cooked dishes 0.134 (0.017-1.039) 0.054 1.197 (0.221-6.493) 0.835 0.046 (0.004-0.552) 0.015 

Fried dishes 0.450 (0.080-2.523) 0.364 0.251 (0.034-1.835) 0.173 0.386 (0.064-2.322) 0.298 

Fast food 1.557 (0.155-

15.639) 

0.707 519264699.213 

(0.000-.) 

0.999 1.633 (0.165-16.148) 0.675 

Snacks and sweets 0.777 (0.228-2.655) 0.688 2.492 (0.528-11,758) 0.249 0.640 (0.183-2.236) 0.484 

Sweetened juices  1.444 (0.520-4.006) 0.481 0.732 (0.181-2.960) 0.662 1.887 (0.640-5.568) 0.250 
OR, odds ratio; CI 95%, 95% confidence interval; min., minimum; max., maximum; URTIs, upper respiratory tract infections; LRTIs, lower 

respiratory tract infections; ARIs, acute respiratory infections 



 Melunović et al. Nutrition, diet, respiratory infections 

332 

 

of red meat is associated with an increased frequency of 

pneumonia (12), but changing the diet towards beef 

might reduce the number of days with URTIs, and conse-

quently the use of antibiotics was also significantly re-

duced (14). Frequent consumption of processed foods, 

high-sugar foods and meat-heavy diet with fewer vegeta-

bles had a positive correlation with recurrent respiratory 

infections, but the intake of juice or carbonated beverag-

es, chocolate, fried foods, western fast food, and puffed 

foods was not (33). An increased risk of pneumococcal 

carriage has been recorded with a high consumption of 

sweet pastries and jam (13). "Western" diet may in-

crease the risk of frequent respiratory symptoms in 

children, but to some extent this association was ex-

plained by energy intake (25). Also, regular consump-

tion of processed foods is associated with wheeze, hay 

fever and bronchitis among 10-year-old children (26). 

Our research has several strengths. We have meticulous-

ly gathered detailed data on individual ARIs, the level of 

granularity not previously explored in this manner. Ad-

ditionally, we conducted comparisons between the fre-

quency of ARIs and variables, such as daily meal count 

and consumption of cooked meals, which have not been 

previously analysed. 

However, this study also has notable weaknesses. The 

sample size is limited, which may affect the generaliza-

bility of our findings. Moreover, we did not collect 

quantitative data on food consumption, which could 

potentially lead to discrepancies with existing research. 

In conclusion, we have proven some previously known 

facts, such as the connection between malnutrition and 

ARIs and the influence of the DQ on ARIs, as well as 

the consumption of cooked meals being associated with 

a lower number of LRTIs, which is significant consider-

ing the method of thermal processing of food. Diet qual-

ity and nutritional status exhibit associations with the 

frequency of acute respiratory infections in preschool 

children. To mitigate the occurrence of frequent acute 

respiratory infections, interventions should address both 

the content and preparation methods of children's meals, 

as well as the frequency of their consumption. Prefer-

ence for boiled food over fried alternatives is recom-

mended. Children's nutritional status should also be 

regularly monitored and all efforts should be made to 

correct deviations from normal. It is imperative to edu-

cate parents on the importance of healthy nutrition for 

children and to implement healthy eating principles 

within kindergarten settings. Additionally, further anal-

yses with a larger participant pool are warranted to pro-

vide more detailed instructions and conclusions. 
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