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Purpose: The purpose of this study was to examine the relationship between personal factors, smoke exposure at home, and 
respiratory problems in early childhood in Nakhon Si Thammarat Province, Thailand.
Samples and Methods: This study was retrospective. There was a total of 414 samples in the study. The instruments included the 
questionnaire about the personal data of early childhood and their caregivers, the smoke exposure assessment form, and the early 
childhood respiratory problem assessment form. The relationship between personal factors, smoke exposure at home, and respiratory 
problems in early childhood was analyzed by the Chi-squared test and binary logistic regression.
Results: The results revealed that smoke exposure at home in early childhood was moderate (52.2%). There 68.8% had respiratory 
problems. The relationship between birth weight, and smoke exposure at home in early childhood was found to be significantly related 
to respiratory problems (X2 =5.014 p< 0.05 and X2 = 85.711 p< 0.001, respectively). It was found that children with a birth weight 
≤2500g had respiratory problems at 2.55 times of the samples with birth weight >2500g (AOR = 2.55, 95% CI: 1.10–5.96), and 
moderate-high smoke exposure had respiratory problems at 8.86 times of the samples with low smoke exposure (AOR = 8.86, 95% CI: 
5.39–14.60). Nutritional status and breastfeeding were not significantly related to respiratory problems in early childhood p > 0.05.
Conclusion: The birth weight and smoke exposure at home factors were found to be related to their respiratory problems in early 
childhood. Thus, it is necessary to reduce stimuli, especially smoking at home. Moreover, the standard birth weight of their early 
childhood will reduce the rate of respiratory problems.
Keywords: personal factors, smoke exposure, early childhood, respiratory problems

Introduction
According to the situation worldwide each year, at least 6 million children die of illnesses caused by respiratory problems 
and respiratory infections.1 A report in 2015 revealed that there were up to 50–80% of children with respiratory problems 
in developing countries went for treatment in hospitals, with mortality up to 15%.2 According to reports of respiratory 
problems in children have an incidence of 6–8 times per year.3 It mostly disturbs the daily life of children. But lower 
respiratory infection, particularly pneumonia, is found as a key cause of death in children aged below 5 years.4 This 
incidence of respiratory problems is found at the maximum in developing countries.5 In Thailand, pneumonia was found 
with an illness rate of 103 per population of 100,000 in 2017.6

Respiratory problems in children are caused by organ abnormalities in the nasal cavity, throat, epiglottis, larynx, trachea, 
bronchiole, alveolar sac, and lungs. When having respiratory problems, the body will show a cough reflex and sneezing reflex 
against foreign bodies that invade the respiratory tract to adjust the respiratory system balance back to its normal conditions. 
Thus, there will be symptoms of nasal irritation, nasal congestion, runny nose, cough, sneezing, sore throat, dyspnea, and 
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possibly followed by infection.7 Caregivers must keep observing their children’s health problems, along with taking good care 
and environmental management that can reduce risk factors of the respiratory tract to prevent more severe health problems. 
That is because children usually have low immunity, resulting in easy infection and illnesses.

According to the review of relevant research, the factors related to respiratory problems in early childhood can be 
concluded as follows. First, personal factors include birth weight, breastfeeding, and nutritional status. It can be described that 
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newborn babies weighing below 2500 g have a risk of chronic respiratory problems.8,9 Also, they tend to get more severe than 
those with normal weight, with a higher risk of LRI at 1.3 times.10 Babies with continuous breastfeeding in the first 6 months 
usually have the antibodies of their mothers that are transferred to help develop and increase their immune system, and to 
reduce the frequency of respiratory infection as well as diseases more efficiently than those with artificial feeding.11–14 

Children with low weight and malnutrition tend to get ill with acute URI more easily than those with normal nutritional 
status15–17 because malnutrition generally worsens the immune system.18,19 Second, environmental factors and exposure to 
undesirable weather can reduce the functional efficiency of the lungs, resulting in the risk of URI and LRI in children, 
particularly in an environment with smoke exposure at home.20,21 Cigarette substances and smoke stimulate antibody 
formation inside the body, followed by allergic reactions to adaptation, finally resulting in nasal congestion and possibly 
dyspnea in some cases.22 Children with smoke exposure tend to have more respiratory problems than those without smoke 
exposure.23 More specifically, those in families with smoking parents tend to have bronchitis or pneumonia up to 47% and 
asthma up to 39%.24 Any family with at least 1 smoker can increase the risk of asthma in children by 1.8 times.25

Early childhood is the age of development in several dimensions of their life, with a tendency to exposure to close 
environments that can be risk factors for their health.26 As a result, their respiratory problems can occur more easily and more 
severely than adults because their respiratory tract is smaller, narrower, and shorter than adults. Children have Type-II rapid- 
twitch muscle fiber more than Type-I slow-twitch muscle fiber. Thus, their respiratory muscles can slightly endure elasticity. 
Their immune system is underdeveloped.27 As a result, in the case of illnesses, particularly respiratory problems, and 
inappropriate treatment, children may undergo disabilities, death, or chronic health problems in the long run.

According to previous studies, children with respiratory problems tend to increase in number.2,5,6 Research studies 
have revealed that their respiratory problems are mostly found in the form of respiratory infections.4,15,28 However, there 
is still a gap in studies on personal factors, with supporting and contradictory data on respiratory problems.10,16,17,19 Also, 
so far there have still been a few factors relating to smoke exposure at home and respiratory problems. For Nakhon Si 
Thammarat Province, there have been no studies on the relationship between personal factors and smoke exposure at 
home with respiratory problems in early childhood yet. For this reason, the researchers implemented a study on “The 
Relationship between Personal Factors, Smoke Exposure at Home, and Respiratory Problems in Early Childhood”. The 
aim of this study was designed to examine the relationship between personal factors, smoke exposure at home, and 
respiratory problems in early childhood in Nakhon Si Thammarat Province, Thailand.

Samples and Methods
Study Design, Setting, and Sample
This descriptive correlation study was a retrospective design. Data was collected in the past 6 months between May and 
July 2022 in early childhood at Nakhon Si Thammarat Province.

The population included 35,567 children aged 3–5 years with smokers in their families and who lived in Nakhon Si 
Thammarat Province. The acquisition of the sample size was calculated by the Krejcie and Morgan formula, with 95% reliability. 
The sample size was generating 380 research samples. The researchers added to prevent the collection of incomprehensive data. 
Thus, 414 samples were used in this research, obtained by multi-stage random sampling as follows.

Step 1: The districts in Nakhon Si Thammarat Province were randomized. The administration was divided by 
geographic features that were selected by simple random sampling, i.e., Chulabhorn District and Ron Phibun District.

Step 2: Chulabhorn District and Ron Phibun District have a total of 12 subdistricts, i.e., Kuanmud Subdistrict, Kuan 
Nong Kwa Subdistrict, Thung Pho Subdistrict, Na Moh Boon Subdistrict, Sam Tambon Subdistrict, Ban Cha Uad 
Subdistrict, Hin Tok Subdistrict, Sao Thong Subdistrict, Kuan Koei Subdistrict, Kuan Pang Subdistrict, Kuan Chum 
Subdistrict, and Ron Phibun Subdistrict. The 12 subdistricts contain 16 health-promoting hospitals and simple random 
sampling (drawing without replacement) of 5 health-promoting hospitals.

Step 3: Children were selected from the list of early childhood by simple random sampling as per the qualification of 
having smokers in their families until the number of children reached the determined criteria, as shown in Table 1.
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The Questionnaire, Reliability, and Validity
The research instruments were as follows:

Part 1: Personal data of children in early childhood included 10 items, ie, sex, age, weight, height, nutritional status, 
labor history, post-labor complications, birth weight, breastfeeding history in the first 6 months, and underlying diseases. 
The questionnaire was developed as a checklist with open-ended questions.

Part 2: Personal data of main caregivers included 11 items, ie, sex, age, religion, marital status, present occupation, educational 
level, household monthly income, smoking history, the relationship between the caregiver and child, number of smokers in the 
family, and role of smokers in the family. The questionnaire was developed as a checklist with open-ended questions.

Part 3: Assessment of early childhood exposure to tobacco smoke was modified from the instrument of Wiparat 
Suwanwaiphattana, Chatthong Jaruphisitpaiboon, and Issarawan Sonthipumas, who studied the relationship between 
secondhand smoke exposure in households and respiratory tract infection of children below 5 years old.28 This part 
contained 6 questions, of which means were interpreted by setting the interval of means of smoke exposure score, 
compared with the 3-level scale, ie, 1) 6–12 points = Low smoke exposure, 2) 13–18 points = Moderate smoke exposure, 
and 3) 19–24 points = High smoke exposure. The instrument was tested for content validity and reliability by 5 experts. 
The test results revealed content validity (CVI) = 1.0, with Cronbach’s alpha coefficient of reliability = 0.8.

Part 4: The questionnaire for Respiratory Health Problems in Early Childhood was modified from the instrument of 
Sirithorn Duangsawat,29 whose questionnaire was developed by the American Thoracic Society (ATS-1987). The form/ 
questionnaire included 9 questions as a checklist and was tested for content validity and reliability by 5 experts. The test 
results revealed CVI = 1.0, with KR-20 of reliability = 0.72.

Data Collection
In this research, the researchers collected data from the samples on our own according to the implementation procedures as 
follows.

1. The researchers studied the number of early childhood population in Nakhon Si Thammarat Province who had 
smokers in their families.

2. The researchers contacted Walailak University to request approval for research implementation from the human subject 
protection committee. After the request had been approved by the human subject protection committee, the researchers 
wrote a letter of request for support from the School of Nursing, Walailak University, to the directors of all 5 Tambon 
health-promoting hospitals. The researchers conducted the study following the Declaration of Helsinki. All procedures 
performed in this study involving human participants followed the ethical standards of the Ethical Institutional 
Consideration. This study received approval from the Ethics Committee on Human Research at Walailak University on 
7 April 2022 (No. WU-EC-22-116-01) as required by the process before data collection. Informed consent was obtained by 
the researchers from all individual participants included in the study.

3. The researchers contacted the directors of all 5 Tambon health-promoting hospitals, chief executives of the village, 
health volunteers, parents, and research participants to clarify the project details, objectives, processes, and 

Table 1 Number of Samples in Each Health-Promoting Hospital (n = 414)

District Health-Promoting Hospital n

Chulabhorn District Bansomkuan Health Promoting Hospital 83

Bankahonua Health Promoting Hospital 82

Bansamtambon Health Promoting Hospital 83

Ron Phibun District Bansapang Health Promoting Hospital 83

Ban Kuan Koei Health Promoting Hospital 83
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expected benefits. They also confirmed that their participation must follow their consent. The researchers also 
requested their kind assistance to collect all data.

4. The researchers collected data by handing the questionnaire to all participants at their homes in the community, with 
a detailed description of each question. Children were selected from the list of early childhood by simple random sampling 
as per the qualification of having smokers in their families until the number of children reached the determined criteria. The 
participants had 30–45 minutes to complete the questionnaire. The researchers asked for permission to wait until all 
questionnaires were completed, which would be regarded as the end of the questionnaire.

5. The researchers examined the accuracy and completeness of all data. The codes were recorded as per the 
developed coding manual for data records in the program for further statistical analysis.

Statistics
1. Personal data of children in early childhood and main caregivers were analyzed by descriptive statistics, ie, 

frequency, percentage, mean, and SD.
2. Data on smoke exposure in early childhood and history of respiratory illnesses were analyzed by descriptive 

statistics, ie, frequency, percentage, mean, and SD.
3. The relationship between personal factors, smoke exposure at home, and respiratory problems in early childhood 

was analyzed by the Chi-squared test.
4. The relationship was analyzed, along with the prediction of the incidence between personal factors, smoke 

exposure at home, and respiratory problems in early childhood by binary logistic regression. The analysis is 
used for criterion variables that are divided into two subgroups such as the group, that shows respiratory problems 
event, will be a value of 1 with the group, that not showing respiratory problems event, will be 0. An independent 
variable was selected for the model by the Enter Method, determining statistical significance at 0.05.

Results
Personal Data in Early Childhood
The study samples were in early childhood, with 51% male and 49% female, aged 3.7 years on average (S.D. = 0.60). The 
minimum age was 3.5 years, while the maximum age was 5 years. The nutritional status of most children met the normal 
(80.2%) with full-term labor (81.9%), birth weight >2500 gm (94.4%), and ≥6 months of breastfeeding (69.8%) (Table 2).

Personal Data of Caregivers
According to the personal data of the caregivers, most of them were female (66.2%), aged 19–40 years (68.6%), with an average 
age of 40.28 years (S.D. = 12.03), the minimum age was 19 and the maximum age was 72 years). Almost all of them were 
Buddhist (99.3%), married (79.7%), agriculturist (24.4%), graduated from high school level or equivalent (49.8%), had a monthly 
income of 10,001–20,000 bath/month (34.1%), did not have a smoking history (72.5%), had a relationship with the children that 
was mostly a parental relationship (73.4%), had one smoker at home (76.6%), and had smokers who were mostly fathers, 
grandfather, and relatives (61.1%) (Table 3).

Smoke Exposure in Early Childhood
According to the study on smoke exposure at home in early childhood in terms of frequency, they were often directly 
exposed to smoking (45.4%); often walked past smokers at home (47.6%); often did activities at smoking areas at home 
(40.6%); were usually exposed to smoke left on tables, chairs, sofas, clothing, curtains, and carpets (36.5%); touched 
body parts of smokers every day (39.4%); and frequently hugged smokers/kissed on the cheek (41.5%) (Table 4).

Symptoms of Respiratory Problems in Early Childhood
According to the study on the history of children’s illnesses caused by respiratory problems, it was found that in the past 6 
months, children had nasal congestion, sneezing, and runny nose (59.7%); had coughs and phlegm (45.7%); had throat 
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Table 2 Number and Percentage of Personal Data in Early Childhood (n = 414)

Personal Data in Early Childhood n %

Sex
Male 211 51.0

Female 203 49.0

Age (Month), (Min = 3.5 years, Max = 5 years,  
Mean = 3.70, S.D. = 0.60)

3–4 years 151 36.5

> 4–5 years 263 63.5
Nutritional status

Underweight 25 6.0
Normal 332 80.2

≥ Overweight 57 13.8

Labor History
Preterm labor 46 11.1

Full-term labor 339 81.9

Postterm labor 29 7.0
Birth weight

≤ 2500 gm 23 5.6

> 2500 gm 391 94.4
Post-labor breastfeeding

< 6 months 125 30.2

≥ 6 months 289 69.8

Table 3 Number and Percentage of Personal Data of Caregivers and 
Smokers in Families (n = 414)

Personal Data of Caregivers n %

Sex
Male 140 33.8

Female 274 66.2
Age of caregivers (years) (Min = 19, Max = 72,  

Mean = 40.28, S.D. = 12.03)

19–40 years 284 68.6
41–60 years 86 20.8

> 60 years 44 10.6
Religion

Buddhist 411 99.3

Other 3 0.7
Marital status

Single/Widowed/Divorced/Separated 84 20.3

Married 330 79.7
Occupation

Unemployed 66 15.9

Hireling 52 12.6
Merchant 77 18.6

Agriculturist 101 24.4

Business person 49 11.8
Government officer/Company employee 69 16.7

Educational level
Below high school 92 22.2
High school or equivalent 206 49.8

Diploma/Bachelor’s degree, and higher 116 28.0

(Continued)
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irritation and sore throat (41.3%); had eye irritation and tears (14.5%); had asthma, dyspnea, and panting (12.6%); had 
wheezes (11.8%); and had tightness in the chest (5.6%) (Table 5).

According to the study on smoke exposure at home and health problems of children in early childhood, it was found 
that their smoke exposure was moderate (52.2%). In addition, 68.8% had illnesses caused by respiratory diseases. And in 
the past 6 months, children went for treatment at government or private service establishments due to respiratory 
symptoms (40.6%). Most of them were found with the common cold (47.6%) (Table 6).

For the relationship between personal factors, smoke exposure at home, and respiratory problems in early childhood, 
it was found that the factors significantly related to respiratory problems in children included birth weight and smoke 
exposure at home (X2= 5.014, p < 0.05 and X2= 85.711, p < 0.001, respectively). In contrast, nutritional status and 
breastfeeding were not significantly related to respiratory problems in children (X2= 0.727, and X2= 0.877 p > 0.05, 
respectively) (Table 7). According to analysis, the relationship between personal factors, smoke exposure at home, and 
respiratory problems in early childhood, two factors were found to be related to their respiratory problems, ie, birth 
weight and smoke exposure at home. When analyzed using binary logistic regression, it was found that these factors were 
significantly related to respiratory problems in children as well. To clarify, the group with birth weight ≤2500 g tended to 
have respiratory problems at 2.55 times (p < 0.05) of the samples with birth weight >2500 g. Smoke exposure at home 

Table 3 (Continued). 

Personal Data of Caregivers n %

Monthly income
< 5000 baht/month 79 19.1
5000–10,000 baht/month 63 15.2

10,001–20,000 baht/month 141 34.1

> 20,000 baht/month 131 31.8
Smoking history

No 300 72.5

Yes 114 27.5
Relationship between caregivers and child

Parents 304 73.4

Grandparents/ relatives 110 26.6
Number of smokers in families

1 317 76.6

2–3 97 23.4
Smoker person in families of early childhood

Father 161 38.9

Father, grandfather, and relatives 253 61.1

Table 4 Number and Percentage of Smoke Exposure at Home in Early Childhood (n = 414)

Smoke Exposure at Home Frequency of Smoke Exposure

Usually Often Sometimes Once in a while

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

1. Children were directly exposed to smoking. 102 (24.6) 188 (45.4) 112 (27.1) 12 (2.9)

2. Children walked past smoking areas at home. 89 (21.5) 197 (47.6) 118 (28.5) 10 (2.4)

3. Children did activities in smoking areas at home. 125 (30.2) 168 (40.6) 116 (28.0) 5 (1.2)
4. Children were exposed to smoke left on tables, chairs, sofas,  

clothing, curtains, and carpets.

151 (36.5) 148 (35.7) 103 (24.9) 12 (2.9)

5. Children touched the body parts of smokers, eg, hands, arms, and face. 163 (39.4) 128 (30.9) 109 (26.3) 14 (3.4)

6. Children hugged smokers at home/kissed on the cheek. 139 (33.6) 172 (41.5) 91 (22.0) 12 (2.9)
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Table 5 Number and Percentage of Symptoms of Respiratory Problems in Early Childhood (n = 414)

Symptoms Respiratory Problems

No Yes

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

Symptoms in the past 6 months
Eye irritation and tears 354 85.5 60 14.5

Nasal congestion, sneezing, and runny nose 167 40.3 247 59.7
Throat irritation and sore throat 243 58.7 171 41.3

Coughs/ Phlegm 225 54.3 189 45.7

Asthma, dyspnea, and panting 362 87.4 52 12.6
Wheezes 365 88.2 49 11.8

Tightness in chest 391 94.4 23 5.6

Table 6 Number and Percentage of Smoke Exposure, Illness, and Treatment in Early Childhood (n = 414)

Smoke Exposure, Illness, and Treatment n %

Smoke exposure at home
Low 191 46.1

Moderate 216 52.2

High 7 1.7
History of illnesses caused by respiratory diseases in early childhood

No 129 31.2

Yes 285 68.8
History of treatment at government or private service establishments  
due to respiratory symptoms

No 246 59.4

Yes 168 40.6

History of treatment for respiratory diseases in the past 6 months
Common cold 80 47.6

Bronchitis 47 28.0

Allergic rhinitis 32 19.1
Pneumonia 9 5.3

Table 7 Relationship Between Personal Factors, Smoke Exposure at Home, and Respiratory Problems in 
Early Childhood (n = 414)

Factors Respiratory Problems

No (n = 129) Yes (n = 285) X2 df p-value

n (%) n (%)

Nutritional status 0.727 2 0.695
Underweight 6 (24.0) 19 (76.0)

Normal 104 (31.3) 228 (68.7)

≥ Overweight 19 (33.3) 38 (66.7)
Breastfeeding 0.877 1 0.349

≥ 6 months 86 (29.7) 203 (70.3)

< 6 months 43 (34.4) 82 (65.6)

(Continued)
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was significantly related to respiratory problems in early childhood. The group with moderate and high smoke exposure 
tended to have respiratory problems at 8.86 times (p < 0.001) of the samples with low smoke exposure (Table 8).

Discussion
Among the samples in early childhood, 69.1% were found with respiratory problems. In the past 6 months, 40.6% went 
for treatment at government or private service establishments due to the common cold (47.6%). In addition, 52.2% of 
them had a history of moderate smoke exposure at home because children at this age mostly lived with their families. 
This is the age of development in several aspects of life, with a tendency of exposure to surroundings/environments 
nearby as a risk factor for their health.26 Particularly, if there were smokers in their families, children tended to be 
exposed to those family members. In addition, anatomical and physiological characteristics of the respiratory system in 
children were still small, with an underdeveloped immune system.7 Thus, they tended to have illnesses caused easily by 
respiratory diseases.

Table 7 (Continued). 

Factors Respiratory Problems

No (n = 129) Yes (n = 285) X2 df p-value

n (%) n (%)

Birth weight 5.014 1 0.025*
> 2500 g 117 (29.9) 274 (70.1)

≤ 2500 g 12 (52.2) 11 (47.8)

Smoke exposure at home 85.711 2 0.000**
Low 103 (53.9) 88 (46.1)

Moderate 25 (11.6) 191 (88.4)

High 1 (14.3) 6 (85.7)

Note: *p < 0.05, **p < 0.001.

Table 8 Factors Related to Respiratory Problems in Early Childhood as Analyzed by Binary Logistic 
Regression (n = 414)

Factors Respiratory Problems

No (n = 129) Yes (n = 285) AOR 95% CI p-value

n (%) n (%)

Nutritional status 0.695

Normal ref. 6 (24.0) 19 (76.0)
Underweight 104 (31.3) 228 (68.7) 0.69 0.27–1.82

≥ Overweight 19 (33.3) 38 (66.7) 0.63 0.22–1.84

Breastfeeding 0.349
6 months ref. 86 (29.7) 207 (70.3)

Below 6 months 43 (34.4) 82 (65.6) 1.23 0.79–1.94

Birth weight 0.025*
> 2500 g ref. 117 (29.9) 274 (70.1)

≤ 2500 g 12 (52.2) 11 (47.8) 2.55 1.10–5.96

Smoke exposure at 
home

0.000**

Low ref. 103 (53.9) 88 (46.1)

Moderate-High 26 (11.7) 197 (88.3) 8.86 5.39–14.60

Note: *p < 0.05, **p < 0.001. 
Abbreviation: ref, reference group.
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For the relationship between birth weight and respiratory problems in children, they were significantly related to each 
other (p < 0.05). The group with birth weight ≤2500 g tended to have respiratory problems at 2.55 times of the samples 
with birth weight >2500 g (AOR = 2.55, 95% CI: 1.10–5.96) because children with a birth weight below the standard 
were mostly those in preterm labor, resulting in inefficient function and underdevelopment of lungs, along with an 
underdeveloped immune system. Birth weight below the standard in preterm labor also resulted in getting infected easily, 
particularly respiratory problems that were usually more severe than in children with normal weight.4 It was also riskier 
to have a lower respiratory infection at 1.3 times.10 This conformed to the study in Vietnam which found that children 
with a birth weight below the standard could cause heart failure, and might need hospital admission due to the severity of 
the disease.30 To clarify, the disease commonly found in children with a history of birth weight below the standard is an 
abnormal respiratory system. It also conformed to the study on the relationship between low birth weight and acute 
respiratory infection in Telaga Health Care Clinic Gorontalo District, which found that both were significantly related to 
each other.31 Thus, reducing respiratory problems should start with health promotion in pregnant women to get full 
nutrients for a standard birth weight >2500 g to reduce the rate of illnesses caused by respiratory problems in children.

For the relationship between smoke exposure at home and respiratory problems in children, they were significantly 
related to each other (p < 0.001). The group with moderate to high smoke exposure tended to have respiratory problems 
at 8.86 times of the samples with low smoke exposure (AOR = 8.86, 95% CI: 5.39–14.60). This conformed to a study in 
particularly an environment with second-hand smoke, and smoke exposure at home, which found that resulted in the risk 
of URI and lung functions in children.20,21,23 More specifically, those in families with smoking parents tend to have 
bronchitis or pneumonia up to 47% and asthma up to 39%.24 Children with smokers in their families were directly 
affected by respiratory problems because their respiratory system contained Type-II rapid-twitch muscle fiber more than 
Type-I slow-twitch muscle fiber. Thus, their respiratory muscles can slightly endure elasticity.32,33 Their immune system 
was also underdeveloped. Thus, when their body was exposed to foreign bodies or any substances causing cough reflex 
and sneezing reflex, their body would adjust the balance of the respiratory system back to normal. As a result, there 
would be symptoms of nasal irritation, nasal congestion, runny nose, cough, sneezing, sore throat, dyspnea, and possibly 
followed by infection.27 In addition, it also caused chronic coughs, breathing difficulty, and more bronchitis.34 This 
conformed to the research that children living in smoking families tended to have URI and LRI more than those in non- 
smoking families. Thus, continuous smoke exposure in children could cause illnesses in the respiratory tract.20,34 This 
also conformed to the study on respiratory infection in Cameroon, which found that smoke could directly affect 
respiratory problems in children.35 Thus, it is necessary to plan health problem prevention in children together by 
reducing stimuli, particularly cigarette smoke. Also, awareness should be created for family members not to smoke at 
home to reduce the severity and the rate of respiratory problems in early childhood.

The personal factor of breastfeeding was not significantly related to respiratory problems in children (p > 0.05). This 
study found that children receiving 6 months of breastfeeding and those receiving less than 6 months did not have 
different respiratory problems despite full nutrients that affected the immune system against diseases and antioxidants 
that could reduce respiratory infection.14 However, it also depends on other intrinsic factors and environments affecting 
the respiratory system. However, post-labor breastfeeding in the first 6 months provided full nutrients for children and 
immunity from mothers, and breast milk contained secretory IgA (SIgA) and anti-food antibodies that help detect 
allergens.11,28 Antibodies of mothers to children would help develop and increase antibodies. They also helped prevent 
infection in different systems, particularly respiratory diseases.12–14 Although this study found that breastfeeding was not 
related to respiratory problems in early childhood, current public health policies mainly focus on promoting all children 
to drink breast milk from birth to 6 months, and they should drink continuously until the age of 2 years along with eating 
appropriate food for their age to increase the function of their immune system for better efficiency.36 The personal factor 
of nutritional status was not significantly related to respiratory problems in early childhood (p > 0.05). This study found 
that children with a nutritional status that met the standard and those with a nutritional status below the standard did not 
have different respiratory problems. Nutritional status below the standard referred to body growth that did not meet the 
standard. This conformed to the study on respiratory problems, which found that nutritional status was not related to 
respiratory problems. It described that nutritional status was slightly important to respiratory problems.35,37 However, this 
might be different from the result which found that children with malnutrition tended to have immune deficiency, lower 
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immune function, and illnesses including respiratory infection.18 Children with very low to low weight, very short to 
short height, and very thin to thin bodies were related to an upper respiratory infection.15 The limitations In this study, the 
number of samples in the group with a nutritional status below the standard had nutritional status slightly below the 
standard.

Conclusions
The study on birth weight, smoke exposure at home, and respiratory problems in children were significantly related to 
one another. The group with birth weight ≤2500 g. tended to have respiratory problems at 2.55 times the samples with 
birth weight >2500 g. The group with moderate and high smoke exposure tended to have respiratory problems at 8.86 
times the samples with low smoke exposure. In contrast, nutritional status and breastfeeding were not significantly 
related to respiratory problems in children. Thus, reducing the rate of illnesses and severity of respiratory problems in 
children requires highly reducing stimuli, particularly cigarettes, by creating awareness for family members not to smoke 
at home. There should also be health promotion among pregnant women to get full nutrients for standard birth weight to 
reduce the rate of illnesses caused by respiratory problems in children.
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