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Background: Acute Respiratory Infections (ARIs) remain a critical health concern, particularly among children aged 6–59 months, where they are among the leading causes of morbidity and mortality worldwide. Globally, ARIs significantly contribute to child mortality, accounting for nearly 15% of all deaths in children under 5 years of age.

Objective: To assess the risk factors associated with ARI severity among children aged 6–59 months in Ghana.

Research design: This study utilized data from the 2022 Ghana Demographic and Health Survey (GDHS), focusing on a weighted sample of 541 children aged 6–59 months who exhibited symptoms of ARI. Multinomial logistic regression analyses were conducted to examine maternal, household, and child-related predictors of ARI. A significant p-value was set at 0.05.

Results: The prevalence of ARI was 17.1% for chest problems only, 66.1% for nose breathing difficulties, and 16.8% for both nose and chest problems. Key predictors of ARI included coastal zone residency (aOR = 7.89; CI: 2.26–27.60), maternal illiteracy (aOR = 0.34; CI: 0.12–0.93), maternal ethnicity (Akan: aOR = 0.12; CI: 0.02–0.85), and age of household head (20–29 years: aOR = 59.08; CI: 3.04–1,150.14). Boys were more likely than girls to experience both nose and chest problems (aOR = 3.44; CI: 1.61–7.34), and younger children, particularly those under 12 months, were at higher risk of ARI (aOR = 21.04; CI: 3.34–132.64). Children who were not breastfeeding (aOR = 2.62; CI: 1.15–5.94) and had not suffer from diarrhea (aOR = 2.28; CI: 1.19–4.38) were more at risk of ARI.

Conclusion: The findings highlight the significant role of maternal education, household sanitation, and child-specific factors in influencing ARI risk among children in Ghana. Efforts to improve maternal education, enhance sanitation facilities, and implement targeted interventions for high-risk children are critical to reducing the burden of ARI in Ghana.
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1 Introduction

Acute Respiratory Infections (ARIs) remain a critical health concern, especially among children aged 6–59 months, ranking as a leading cause of morbidity and mortality worldwide (1). Globally, ARIs account for nearly 15% of all deaths in children under 5 years of age (2), with over 800,000 children dying annually from ARIs, primarily due to pneumonia, the most severe form (2). In Africa, ARI prevalence among children under five who received antibiotics is particularly high in Tanzania (61%), Sao Tome and Principe (60%), Rwanda and Congo (58% each), Angola (56%), Mozambique (54%), Kenya (53%), Namibia (52%), and Gabon (50%) (3). In Ghana, 2% of children under age five exhibited symptoms of an ARI, while 15% had a fever, and 13% experienced diarrhea in the 2 weeks preceding the survey (4). A study by Kolekang et al. (5) suggested that scaling up basic health interventions, including immunization, exclusive breastfeeding, and improved sanitation could significantly reduce ARI-related mortality.

ARIs encompass infections of the upper and lower respiratory tracts, from mild conditions like the common cold to severe illnesses such as pneumonia and bronchiolitis. These infections are primarily caused by viral and bacterial, including Streptococcus pneumoniae, Haemophilus influenzae type b (Hib), respiratory syncytial virus (RSV), and influenza viruses (6). ARIs are highly contagious, transmitted through airborne droplets, direct contact, and contaminated surfaces, making them highly contagious. According to Sharrow et al. (7) ARIs are the most prevalent infectious diseases globally, and their impact on children is particularly severe due to their developing immune systems.

Children with ARIs typically present with symptoms such as coughing, difficulty breathing, fever, wheezing, and nasal congestion. In severe cases, children may develop chest in-drawing, rapid breathing, and lethargy, symptoms indicative of pneumonia, a leading cause of ARI-related deaths (8). Studies have shown that early recognition and treatment of these symptoms can reduce mortality. For instance, McAllister et al. (9) found that children who received timely medical interventions for ARIs had a 30% lower risk of severe complications.

Globally, ARIs are the second leading cause of death in children under five, with the highest burden in low- and middle-income countries (2). Africa and Southeast Asia experience 70% of global deaths from pneumonia and other respiratory infections (6). In developing countries, poor healthcare infrastructure, malnutrition, and environmental factors such as air pollution exacerbate ARI risks. According to WHO estimates, two-thirds of ARI-related deaths could be prevented through simple interventions like vaccinations, adequate nutrition, and access to clean water and sanitation (10).

In many developing countries, including Ghana, ARIs remain a major cause of death among children. High prevalence is driven by overcrowded living conditions, inadequate healthcare services, and widespread biomass fuels for cooking, which increases indoor air pollution (11). In Ghana, findings from the Demographic and Health Surveys (DHS) indicate that ARI symptoms among children aged 6–59 months decreased slightly between 2000 and 2014, but the rates remain high. Approximately 2% of children under age five showed ARI symptoms, 15% exhibited fever, and 13% experienced diarrhea in the 2 weeks preceding the survey (4).

In Ghana, ARI-related morbidity and mortality continue to pose public health challenges. ARI symptoms prevalence has slightly declined in recent years due to improved healthcare access and increased vaccination coverage (4), mortality rates from respiratory infections remain a concern, especially in rural areas with limited healthcare access. The use of antibiotics for ARIs in Ghanaian children has also increased, although there is growing concerns about antibiotic resistance due to inappropriate prescription practices (12).

Key risk factors associated with ARIs in children include malnutrition, low birth weight, and exposure to indoor air pollution from biomass fuels (4, 13). In developing countries particularly Ghana, children living in households using solid fuels for cooking are twice as likely to experience ARI symptoms compared to those in households using cleaner fuels (14). Socioeconomic determinants such as maternal education, wealth status, and access to healthcare services play critical roles. For instance, Makoka (15) found that children from wealthier households and those with more educated mothers were less likely to suffer from ARIs. Additionally, boys, younger children (under 2 years) and those in rural areas face higher ARI risks due to poor healthcare access and environmental factors like indoor air pollution (11).

Socioeconomic factors such as household wealth, maternal smoking, and vaccination status significantly affect ARI risk. In Ghana, children from poorer households are more likely to suffer from ARIs, especially where sanitation and access to clean water are inadequate (12). Poor sanitation, particularly in rural areas with limited access to improved toilet facilities, exacerbates the risk of respiratory infections (15). Despite extensive research on ARIs, there remains a gap in understanding the specific determinants of ARI severity and how various factors interact to influence health outcomes among children in Ghana. Previous studies have often focused on isolated risk factors without fully exploring the combined effects of environmental, socioeconomic, and behavioral determinants on ARI prevalence. This study uses multinomial regression analysis on 2022 Demographic and Health Survey data to assess the risk factors associated with ARIs among children aged 6–59 months in Ghana. By identifying the key determinants of ARI severity, this study seeks to inform targeted interventions to reduce child mortality and improve health outcomes in Ghana. Specifically, this study aligned with Sustainable Development Goal (SDG) target 3.2, which seeks to end preventable deaths of newborns and children under 5 years of age by 2,030.



2 Methods


2.1 Data source

Data for this study were obtained from the nationally representative 2022 Ghana Demographic and Health Survey (GDHS), conducted between October 17, 2022, and January 14, 2023. We used data from the children's file. The GDHS collects information on various topics, including child and infant mortality and morbidity, child nutrition, maternal health, household population and characteristics, and other demographic and health outcomes. In this study, data on a weighted subsample of children who had problems with their chest blocked nose, and difficulty breathing were extracted and analyzed.



2.2 Survey and study participants

Details concerning the scope and methodology of the GMIS have already been published4. The GDHS is a nationally representative survey conducted by the Ghana Statistical Service (GSS), Ministry of Health (MOH), and Ghana Health Service with technical support from the Inner-City Fund (ICF) through the Demographic and Health Surveys (DHS) Program. The data collection was performed in two phases. The first phase comprised the household listing exercise, during which each of the 200 selected enumeration areas was visited, and information was recorded on structures. Additionally, information on the names of household heads and the global positioning system (GPS) coordinates of clusters was collected. In the second phase, households and all eligible women (15–49 years) were interviewed, including mothers of children under age five.



2.3 Sampling and sample size

The 2022 GDHS included a total of 8,581 children aged 6–59 months. Out of this number, 1, 634 children were reported to have experienced a cough within the 2 weeks preceding the survey. However, for the purpose of this study, we focused on a subset of children who, not only had a recent cough but also exhibited symptoms such as chest-related problems, blocked or runny nose, and difficulty breathing, which are indicators suggestive of ARI. This sub-population comprised 541 children. To account for sampling design, including under-sampling and over-sampling, we applied a weighting adjustment using the DHS standard approach by dividing the weighting variable (v005) by 1,000,000 (v005/1,000,000). Therefore, the weighted sample of children aged 6–59 months with symptoms of acute respiratory infections in the 2022 GDHS was 541.



2.4 Outcome variable

The outcome variable for this study was children with acute respiratory infections (ARI). Children who were reported to show symptoms of ARI such as short, rapid breaths, difficulty in breathing, problems with the chest, or a blocked or runny nose were selected. To measure this variable, three questions were asked:

i. Has (NAME) had an illness with a cough at any time in the last 2 weeks?                                                                    Yes……………..[1]

No ………….[2]

ii. When (Name) had an illness with a cough, did he/she breathe faster than usual with short, rapid breaths or have difficulty breathing?                                                                                                                                                                                    Yes………………….[1]

No ………………[2]

iii. Was the fast or difficult breathing due to a problem in the chest or to a blocked or runny nose?                           Chest only ………….[1]

Nose only………….[2]

Both …………………[3]

Mothers or caregivers of children under five who answered “yes” to the first question were selected and were eligible to answer the second question. Likewise, if their response to the second question was “yes,” they were further selected and eligible to answer the third question. Therefore, the outcome variable (ARI) was categorized into three, namely: chest only, nose only, and both chest and nose.



2.5 Predictor variables

We considered maternal, household, and child-related factors in this study. The rationale for choosing these factors at different levels is that they may influence the ARI among children under age five differently.


2.5.1 Maternal factors

Maternal-related factors comprised the age of the mother (15–29, 30–39, 40–49), educational level of the mother (no education, primary, secondary/higher), mother's place of residence (urban, rural), and mother's ecological zone of residence (coastal zone, middle belt, northern zone). Others are, religious affiliation of mother (Orthodox, Pentecostal/Charismatic other Christian, Islam, Traditional/Spiritualist, no religion), literacy level of mother (illiterate, semi-literate, literate), ethnicity of mother (Akan, Ga/Dangme, Ewe, Mole-Dagbani, Gurma, Mande), and marital status of mother (not married, currently married, cohabiting, and formerly married).



2.5.2 Household factors

We considered the following household-level factors in the study: sex of household head (male, female), age of household head (20–29, 30–39, 40–49, 50–59, 60–69, 70+), and household wealth quintile (poorest, poorer, middle, richer, richest). Additional variables considered were the household's drinking water source, type of toilet facility, and type of cooking fuel used. The classification of “household source of drinking water” and the type of toilet facility followed the WHO/United Nations International Children's Emergency Fund Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (WHO/UNICEF-JMP) classification. In this study, drinking water sources were categorized as either improved or unimproved. Improved sources included pipe-borne water inside the dwelling piped into the dwelling, pipe to yard/plot, piped to the neighbor's house/compound, tube well water, borehole, protected dug well, protected, protected spring and rainwater collection, bottled water, and sachet water. Unimproved sources encompassed unprotected wells, springs, unprotected springs, rivers/dams, tanker trucks, and carts with small tanks. Toilet facilities were also divided into improved or unimproved types. Improved facilities comprised flushing to pipe sewers, flushing to septic tanks, flushing to pit latrines, flushing to unknown places, flushing to biodigesters, ventilated improved pit latrines (VIPs), pit latrines with slabs, pit toilet latrines, and composting toilets. Unimproved facilities included flush to somewhere else, a pit without slab/open pit, no facility, bush/field, and hanging toilet/latrine. The type of household cooking fuel was categorized as liquefied petroleum gas (LPG), charcoal, fuel wood, and other cooking fuel (straw/shrub/grass, crops, and animal dung). Earlier studies have applied similar measurements and categorization of these factors (16, 17).



2.5.3 Child factors

The child-related factors considered in the study were the sex of the child (boy, girl), the current age of the child (<12 months, 12 months, 24 months, 36 months, 48 months), child anemia status (aneamic, not anemic) and child currently breastfeeding (no, yes). Other child-related factors include episode of fever in the last 2 weeks (no, yes), episode of diarrhea in the last 2 weeks (no, yes), birth size or weight (very large, larger than average, average, smaller than average, very small), vaccination history (never vaccinated, ever vaccinated), vitamin uptake (no, yes), and complementary food intake (no, yes).




2.6 Statistical analysis

The analyses of the data were performed in three stages using SPSS version 27. The first stage was the use of simple descriptive statistics to describe the outcome and predictor variables. The second stage involved a bivariate analysis or cross-tabulation of all the maternal, household, and child-related factors against children with ARI aged 6–59 months. In the third stage, we developed two multinomial regression models to examine the effect of maternal, household, and child-level factors on ARI among children aged 6–59 months. A multinomial regression model was deemed appropriate for this analysis for the following reasons. First, the dependent variable (ARI) consisted of more than two unordered categories (chest problems only, runny nose only, and both chest and nose problems). Second, this model allows for the estimation of the probability of each possible outcome of the dependent variable, given the values of the independent variables. Lastly, it enables an assessment of how changes in predictor variables influence the odds of being in a specific outcome category relative to a reference category. Prior to conducting the regression analysis, preliminary checks were preformed to assess key assumptions, including normality, linearity, multi collinearity, and homogeneity of variance. Multicollinearity was tested by using the Variance Inflation Factor (VIF) and Pearson correlation coefficients. Variables with a VIF of five or higher were excluded from the regression models to avoid multicollinearity issues. In addition, in cases where two variables were highly correlated (correlation coefficient ≥ 0.7), only one of the variables was retained for inclusion in the final model.

Model I analyzed the effect of maternal, household, and child-related factors on nose breathing difficulty only among children with ARI, and model II analyzed maternal, household, and child-related factors predicting both nose and chest breathing difficulty among children with ARI in Ghana. All variables were considered statistically significant at the 95% confidence interval (p < 0.05).




3 Results


3.1 Acute respiratory infections among children aged 6–59 months in Ghana

Figure 1 shows that out of the 541 children with ARI, 17.1% had chest problems only, and 66.1% and 16.8% had nose breathing problems only and both chest and nose breathing problems, respectively.


[image: Figure 1]
FIGURE 1
 Acute respiratory infections among children aged 6–59 months. Source: Computed from the 2022 Ghana Demographic and Health Survey (GDHS).




3.2 Description of predictor variables in the study

Table 1 shows the percentage distribution of maternal, household, and child-related factors considered in this study. The highest proportions (44.3%) of mothers with children experiencing ARI are between the ages of 15–29 years. Approximately five out of 10 mothers of children experiencing ARI had attained a secondary or higher education level. Most (59.1%) mothers whose children have ARI reside in rural areas, and ~38% of them dwell in the Northern zone of Ghana. A greater proportion (36.9%) belonged to the Pentecostal/Charismatic faith compared to other religious affiliations, while more than half (56.6%) of them were illiterate. Most (32.2%) of them belong to the Akan ethnic group with close to two-thirds currently married.


TABLE 1 Distribution of maternal, household, and child-related factors.
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Concerning household-related factors, ~73% of children with ARI belonged to male-headed households. The highest proportions (36.2%) of heads of household were between the ages of 30 and 39 years. Approximately eight out of 10 children with ARI belong to households that access improved sources of drinking water, while 50.6% of them belong to households that access unimproved toilet facilities. Additionally, 60.2% of children with ARI belong to households that use fuelwood as a main type of cooking fuel. The highest proportion (28%) belongs to the poorest household wealth index category.

Regarding child-related factors, among children with ARI, a little more than half (54.3%) were boys. The highest proportions, ~29%, were 24 months old. Around 70% of the children with ARI were not anemic. Additionally, more than half (54.1%) were being breastfed at the time of the survey. Regarding recent health symptoms, ~45% of children with ARI had experienced fever in the 2 weeks preceding the survey, while about 29% had suffered from diarrhea during the same period. In terms of birth characteristics, over half (57.7%) were reported to have an average birth size. A significant majority (98.7%) had received at least one vaccination. Furthermore, about eight out of 10 children with ARI symptoms were reported to have received vitamin supplements, while majority (85.6%) had not been introduced to any form of complementary foods at the time of the survey.



3.3 Association between maternal, household, and child-related factors and ARI among children aged 6–59 months in Ghana

Table 2 shows the strength of association with chi-square analyses between maternal, household and, child-related factors and ARI among children aged 6–59 months in Ghana. Maternal-related factors, including the age, (p < 0.001) educational level of the mother (p < 0.01), place of residence of the mother (p < 0.05), religious affiliation of the mother (p < 0.05), and literacy level of the mother (p < 0.05), mothers' ethnicity (p < 0.01) was found to be significantly associated with ARI among children at p < 0.05. Regarding household-related factors, the age of household heads (p < 0.01) household source of drinking water (p < 0.05), household type of toilet facility (p < 0.01), and household wealth index (p < 0.001) were significantly associated with ARI among children aged 6–59 months in Ghana at p < 0.05. With child-related factors and ARI among children aged 6–59 months in Ghana. A significant association was established between sex of child (p < 0.01), current age of child (p < 0.01), children who experienced fever (p < 0.001), and experience of ARI among children under age five in Ghana.


TABLE 2 Association between maternal, household, and child-related factors and ARI among children aged 6–59 months.
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3.4 Maternal, household and child predictors of acute respiratory infections among children aged 6–59 months in Ghana

Table 3 shows the results of the multinomial logistics regression of maternal, household, and child predictors of ARI among children aged 6–59 months in Ghana. There is a negative statistical relationship between mother's ecological zone of residence and ARI among children aged 6–59 months. Mothers who dwell in Coastal zones (aOR = 7.89; CI: 2.26–27.60) had a higher probability of their children having ARI compared to those living in the Northern zone. Interestingly, a lower probability of developing ARI was found among children whose mothers are illiterates (aOR = 0.28; CI: 0.08–0.98) and semi-literates (aOR = 0.16; CI: 0.03–0.74) relative to those who are literates.


TABLE 3 Multinomial logistics regression of maternal, household, and child predictors of ARI among children aged 6–59 months in Ghana.
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Additionally, mothers who belong to the Akan ethnic group had lower likelihood of their children experiencing only nose breathing difficulty (aOR = 0.19; CI: 0.04–0.87) and both nose and chest breathing difficulties (aOR = 0.12; CI: 0.02–0.85) compared to mothers who belong to the Mande ethnic group.

Regarding the age of household heads, the likelihood of having breathing difficulties through the nose were higher among children whose household heads were 20–29 years (aOR = 12.01; CI: 2.09–68.91), 30–39 years (aOR = 10.88; CI: 2.29–51.71), 40–49 years (aOR = 4.77; CI: 1.05–21.13), and 60–69 years (aOR = 12.68; CI: 2.31–69.58) than children dwelling with heads aged 70 years and above. Additionally, the probability of children having both nose and chest breathing difficulty was higher among children living with household heads aged 20–29 years (aOR = 59.08; CI: 3.04–1150.14), 30–39 years (aOR = 59.08; CI: 3.04–926.30), 40–49 years (aOR = 19.19; CI: 1.12–328.80), and 50–59 years (aOR = 20.32; CI: 1.06–388.01) compared to children living with heads aged 70 years and above.

Furthermore, children who belong to households with improved type of toilet facilities (aOR = 0.28; CI: 0.11–0.72) had lower odds of experiencing both nose and chest breathing difficulties compared to those living in households with unimproved toilet facilities. Children in households using charcoal as cooking fuel are less likely to experience difficulty in breathing through the nose only (aOR = 0.21; CI: 0.07–0.61) and both nose and chest breathing difficulties (aOR = 0.24; CI: 0.06–0.96) than children in households that use fuelwood.

Regarding child-related factors, the sex of the child significantly predicted ARI among children, thus boys were 3.44 times more likely to have both nose and chest breathing difficulties than girls. The current age of the child also significantly predicted ARI among children under age five. Children who were < 12 months old (aOR = 29.07; CI: 9.21–136.11) and 24 months old (aOR = 7.92; CI: 2.34–26.78) were more likely to have difficulty breathing through their nose compared to those who are 48 months old. Similarly, children < 12 months (aOR = 21.04; CI: 3.34–132.46) and those 12 months old (aOR = 6.53; CI: 1.47–28.99) have a high probability of experiencing both nose and chest breathing difficulties relative to children who are 48 months old. Children who were not being breastfed at the time of the survey had significantly higher odds of experiencing breathing difficulties through the nose (aOR = 2.62; CI: 1.15–5.94) compared to those who were currently being breastfed. Moreover, children who had not experienced fever (aOR = 0.33; CI: 0.15–0.17) in the 2 weeks preceding the survey were less likely to have both nasal and chest breathing difficulties than those who had experienced fever. Additionally, children who had suffered from diarrhea (aOR = 2.28; CI: 1.19–4.38) during the 2 weeks prior to the survey had increased odds of experiencing breathing difficulties through both the nose and chest compared to those who had not had diarrhea.




4 Discussion

Our study observed a decline in chest problems from 25.7% in 2014 to 17.1% in 2022, comparing this result with the 2014 GDHS findings, it shows that 25.7% of children had chest problems only which means that there has been an 8.6% decrease in this prevalence. Furthermore, the 2014 GDHS findings indicated that 46.4% of children had nose breathing problems, which shows that the prevalence has increased by 19.7%. Again, there has also been a decrease in the proportion of children with both chest and nose breathing problems from 27.9% in 2014 to 16.8% in 2022 in Ghana. It is also important to note that the number of children with ARI has increased from 372 in 2014 to 541 in 2022. This outcome is likely due to expanded preventive health measures, particularly vaccination programs, improvements in environmental and sanitation and improved healthcare access and utilization. Similar trends were found in studies by Brooks et al. (18) in Bangladesh and Hammitt et al. (19) in Kenya, which reported reductions in childhood pneumonia and ARIs, following the introduction of pneumococcal conjugate vaccines (PCV) and improved healthcare systems. In agreement with our findings, Fujita et al. (20) noted that access to antibiotics and healthcare advancements in countries like Ethiopia have helped lower ARI complications. Additionally, the decline in children experiencing both chest and nasal breathing problems aligns with results from Weary et al. (21) in Uganda, where integrated health programs effectively reduced respiratory infections. Conversely, the significant rise in nasal breathing problems (46.4% to 66.1%) is consistent with findings from Ohemeng et al. (22) in Ghana and Raju et al. (23) which emphasize the impact worsening air quality and indoor pollution on upper respiratory tract infections (URTIs). Similarly, Fan et al. (24) in China linked an increase in URTIs to urbanization and air pollution. Moreover, the growing number of children with ARI reflects an ongoing public health challenge, underscoring that ARIs remain a major cause of child morbidity and mortality globally due to factors like population growth, limited healthcare access, and antimicrobial resistance (25–29).

Maternal factors, such as the ecological location of residence, significantly influence the likelihood of children developing respiratory infections. Children in coastal areas were also at greater risk, possibly due to increased humidity and the presence of allergens such as mold and sea salt aerosols, which aggravate respiratory conditions. Existing studies have confirmed that these environmental factors in coastal zones contribute to higher incidences of respiratory infections (30–32). Maternal literacy also emerged as a critical determinant. Although illiteracy was paradoxically associated with lower odds of respiratory infections, this might be explained by lower health-seeking behavior or underreporting of symptoms in populations with lower education levels. Daffe et al. (32) highlight the general trend that maternal literacy is protective for child health, as educated mothers are more likely to recognize symptoms and seek medical care. However, this paradox may be attributed the potential underreporting or reporting biases of respiratory symptoms by less literate mothers or reduced access to health facilities, as suggested by Naz and Ghimire (33). Thus, the relationship between maternal literacy and respiratory infections may be complex, with cultural and reporting behaviors influencing the results. We suggest further studies and in-depth qualitative research into the relationship between mothers' literacy level and ARI infections among their children to either confirm or refute this study's findings. Moreover, ethnic differences were observed, with children from the Akan ethnic groups experiencing lower odds of respiratory difficulties. This finding may reflect cultural health practices or variations in environmental exposures, as previous studies have shown that certain ethnic groups tend to have better health outcomes due to specific cultural practices or healthcare-seeking behaviors (34–36).

The Akan ethnic group predominately resides in the southern regions of Ghana, such as Ashanti, Greater Accra Eastern and Central regions. These areas are generally more urbanized and economically developed compared to other parts of the country. Urban settings often offer better access to healthcare facilities which encourages Akan mothers to be more inclined toward biomedical practices leading to better health outcomes for their children (37, 38).

However, Ganle (39) contradicts these findings, arguing that ethnic disparities in healthcare access often put minority groups at a disadvantage, increasing their vulnerability to childhood infections. This indicates that ethnicity can interact with various social and environmental factors to influence child health outcomes in different ways.

Household factors, such as the age of the household head, were significantly associated with the likelihood of children experiencing respiratory infections. Younger household heads, particularly those between 20 and 39 years, were more likely to have children with respiratory difficulties. This could be attributed to their generally lower socioeconomic status and less experience in managing household health risks. Existing studies have affirmed that younger heads of households often have fewer resources and may live in environments with poor ventilation or substandard housing (29, 38–40). In addition, improved sanitation was found to be protective against respiratory infections in children. Households with improved toilet facilities had lower odds of respiratory difficulties, which align with existing evidence that better sanitation reduces exposure to pathogens and indoor air pollution, contributing to a healthier environment (41, 42). Furthermore, the type of cooking fuel used was an important determinant. While solid fuels like wood have long been known to increase respiratory infection risks due to indoor air pollution, this study surprisingly found that households using charcoal had lower odds of respiratory difficulties. Woolley et al. (43) reported that both wood and charcoal increase respiratory risks due to the smoke produced. However, this study's results may reflect local practices, as households using charcoal may have better ventilation or use outdoor cooking areas, which reduce children's exposure to harmful smoke. Furthermore, charcoal combustion typically produces less smoke and fewer pollutants than wood. This is because charcoal undergoes a carbonization process that removes moisture and volatile compounds, resulting in a cleaner-burning fuel. In contrast, wood combustion releases higher levels of particulate matter and other harmful pollutants, increasing the risk of respiratory issues.

Child-related factors such as boys were found to be more vulnerable to respiratory infections compared to girls. This observation is consistent with existing studies that suggest boys have a higher biological susceptibility to respiratory infections, likely due to differences in immune system function and lung development (44–46). The age of the child also significantly influenced the likelihood of respiratory difficulties. Infants under 12 months were especially prone to respiratory infections, reflecting their underdeveloped immune systems and smaller airways, which make them more susceptible to such conditions. This finding is supported by existing studies which noted that infants, particularly those under 1 year of age, are more likely to suffer from acute respiratory infections due to these physiological vulnerabilities (13, 46–48). These child-related factors highlight the importance of targeted interventions for vulnerable age groups and the need to consider gender differences in respiratory health. These findings underscore the need for designing strategies, policies, and programme to prevent ARIs among children under five through a holistic and integrated approach. Addressing maternal, household, and child-related socio-demographic factors collectively is important for develop effective interventions. Key policy actions should include investments in female literacy programs and maternal health education, the promotion and the adoption of clean cooking technologies, scaling up nutrition programmes targeting children under five and culturally sensitive health education campaigns that dispel misconceptions about ARIs.



5 Study limitations

The study has the following limitations. First, it relies on existing (secondary) data that is cross-sectional in nature. Consequently, it cannot be used to infer causality but only establish associations between the variables of interest. Second, the data were collected 3 years ago. Although there has been a general decline in ARI among children since then, the proximate determinants may have changed over time. Third, the occurrence of ARI among children is self-reported and not clinically verified, which may introduce social desirability bias. Additionally, the study is limited in its inclusion of some maternal, household and child related predictors of ARI among children, which may not be exhaustive due to the constraints of secondary data.

Finally, there were some very wide confidence intervals in the regression results which indicate potential issues related to sparse data, overlifting or instability in the model. On the sparse data issue, if the number of observations in a subgroup (for example household heads aged 20–29) is small, especially with few events (disease cases), the model may struggle to estimate the effect precisely. This may lead to high uncertainty, which inflates the confidence interval. Again, there is potential overfitting occurs when the model is too complex for the amount of available data such as having too many predictors or interaction terms relative to the number of events. This makes the estimates unstable and overly sensitive to small changes in the data, resulting in exaggerated odds ratios and very wide confidence intervals. However, these limitations, did not significantly affect the accuracy and robustness of the result obtained.



6 Conclusion

Findings from the 2022 GDHS indicate that a considerable proportion of children aged 6–59 months in Ghana experienced ARIs. Key determinants significantly associated with ARI prevalence included maternal literacy level, household sanitation, ecological location of residence, and the child's demographics, nutritional and health status. These findings highlight the need for targeted public health interventions that prioritize improving maternal literacy, improving household living conditions, and raising caregiver awareness on ARI prevention. Such focused efforts are essential to reducing the burden of ARIs among this vulnerable age group. A comprehensive, cross-sectoral response is critical to reducing ARI prevalence and improving respiratory health outcome for vulnerable children across diverse communities.
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20-29 81 14.9
30-39 196 36.2
40-49 135 249
50-59 60 11.2
60-69 51 9.4
70+ 19 35

Household source of drinking water

Improved water source 447 825

Unimproved water source 95 175

Household type of toilet facility

Improved toilet 267 49.4

Unimproved toilet 274 50.6

Household type of cooking fuel

Liquified petroleum gas (LPG) 75 139
Charcoal 140 259
Wood 326 602

Household wealth index

Poorest 152 28.0
Poorer 119 220
Middle 116 21.5
Richer 101 18.7
Richest 53 9.9

Child related factors

Sex of child

Boy 294 543
Girl 248 457
Current age of child

<12 months 126 232
12 months 154 285
24 months 99 184
36 months 75 13.8
48 months 88 162

Child anemia status

Anemic 147 27.1

Not anemic 395 72.9

Child currently breastfeeding

No 249 45.9

Yes 293 54.1

Child had fever in the last 2 weeks

No 300 55.3

Yes 242 44.7

Child had diarrhea in the last 2 weeks

No 383 70.7

Yes 159 29.3

Child birth size or weight

Very large 59 108
Larger than average 120 2.1
Average 312 57.7
Smaller than average 31 58
Very small 19 36

Child vaccination history

Never vaccinated 7 13

Ever vaccinated 534 98.7

Child vitamin uptake

No 69 128

Yes 472 87.2

Child complementary food intake

No 463 85.6

Yes 78 14.4

Source: Computed from the 2022 Ghana Demographic and Health Survey (GDHS).
% = percent.
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