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INTRODUCTION   

Pregnancy brings significant 
physiological changes to almost all of a 
woman's body systems, including the 
respiratory system. These changes aim to 
accommodate the increased oxygen needs of 

the mother and the developing fetus.1,2 In the 
second and third trimesters, the increasing 
size of the uterus will press on the diaphragm, 
which directly causes a decrease in lung 
capacities, such as Functional Residual 

Vol. 13 No 2 November 2025 
 DOI: 10.22437/jmj.v13i2.48959 
Journal homepage: https://online-journal.unja.ac.id/kedokteran   
 

Article History:  
 
Submit: August 2025 
Accepted: October 2025 
 

ABSTRACT  
Background: Pregnant women exposed to Secondhand Smoke (SHS) face 
a high risk of impaired lung function, which is naturally reduced by advancing 
pregnancy. This study analyzed the effect of SHS exposure on Peak 
Expiratory Flow Rate (PEFR) and its relationship with gestational age and key 
physiological parameters. 
Methods: This cross-sectional study involved 50 non-smoking pregnant 
women (Trimester II and III) exposed to SHS in Jambi City. PEFR was 
measured using a Peak Flow Meter. Statistical analysis used Pearson 
correlation and Chi-square tests (p<0.05). 
Results: All respondents (100%) showed significantly lower actual PEFR than 
predicted values, confirming a universal decline in lung function. A significant 
association was found between gestational age and PEFR (p<0.05), with the 
third trimester group having the most pronounced decrease (<320 L/minute). 
PEFR was not significantly correlated with blood glucose (r=0.089), 
hemoglobin (r=0.125), or SpO2 (r=0.153). 
Conclusion: Decreased PEFR in pregnant women exposed to SHS is 
primarily linked to mechanical limitations from late gestational age, not 
metabolic or oxygen-carrying disturbances. Prevention of SHS exposure is 
crucial for maternal respiratory health.  
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Capacity (FRC) and Expiratory Reserve 
Volume (ERV).2,3 Peak Expiratory Flow Rate 
(PEFR) measurement, which is a non-
invasive and straightforward measurement 
for assessing the maximum airflow rate 
during forced expiration, is often used as an 
indicator of lung function and to monitor 
respiratory conditions.4,5 

In addition to the physiological 
changes of pregnancy, environmental factors 
such as exposure to secondhand smoke 
(SHS) can also worsen lung function.6,7 

Cigarette smoke contains various harmful 
substances such as carbon monoxide (CO) 
and nicotine, which can cause systemic 
inflammation and bronchoconstriction.7,8 
These substances not only interfere with the 
supply of oxygen and nutrients to the fetus, 
which increases the risk of Low Birth Weight 
(LBW) and other pregnancy complications, 
but also have a direct impact on the mother's 
respiratory health.7-9 Research by Dharma 
(2020) and Ekambaram et al. (2022) shows 
that exposure to secondhand smoke (SHS) 
can also worsen lung function. Secondhand 
smoke can reduce PEFR values in non-
pregnant women.6,10 Other factors, such as 
Body Mass Index (BMI), are also known to 
influence PEFR values, which are relevant in 
population studies in Jambi.4 

Previous research data, including 
those conducted in Jambi City, have 
identified an association between cigarette 
smoke exposure and decreased PEFR in 
pregnant women.11 However, the relationship 
between decreased PEFR and other 
physiological parameters such as blood 
glucose levels (which are associated with the 
risk of Gestational Diabetes Mellitus/GDM 
due to cigarette exposure), hemoglobin (Hb) 
levels, and oxygen saturation (SpO2) still 
needs to be clarified, especially in the 
population of pregnant women exposed to 
secondhand smoke in Indonesia.12-14 

This study was conducted to fill this 
knowledge gap by comprehensively 
analyzing the effect of secondhand smoke 
exposure on PEFR and examining its 
correlation with gestational age, as well as 

hematological and metabolic parameters in 
pregnant women. 

 
METHOD  
Research Design and Location 

This research is an observational 
analytical study with a cross-sectional 
approach. The study was conducted at the 
Rawasari Community Health Center, Jambi 
City, in July 2024. 
 
Population and Sample 

The target population was pregnant 
women exposed to secondhand smoke and 
undergoing antenatal care (ANC) at the 
Rawasari Community Health Center. The 
sampling technique used was purposive 
sampling. The sample size that met the 
inclusion and exclusion criteria was 50 
pregnant women. 
 
Inclusion Criteria: 

Pregnant women in their second and 
third  trimesters, exposed to secondhand 
smoke, non-smokers, willing to participate in 
the study. 
 
Exclusion Criteria: 

History of heart disease, asthma, 
acute respiratory infections (ARI), or other 
respiratory disorders. 
 
Variables and Measurements 

The dependent variable was Peak 
Expiratory Flow Rate (PEFR) (L/minute), 
measured using a Peak Flow Meter. The 
independent variables were passive cigarette 
smoke exposure and gestational age (second 
and third trimesters). Control 
variables/cofactors included blood glucose 
levels (mg/dL), hemoglobin levels (mg/dL), 
and oxygen saturation (%). 
 
Data Analysis 

Data were analyzed using statistical 
software. Descriptive analysis is presented in 
the form of a frequency distribution. 
Inferential analysis included: comparison of 
actual PEFR values with predicted values 
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(based on standard formulas) to classify lung 
function, testing the relationship between 
gestational age and PEFR values using 
appropriate statistical tests (p-value <0.05), 
pearson correlation test to assess the linear 
relationship between PEFR and blood 
glucose levels, hemoglobin levels, and 
oxygen saturation (p-value <0.05). 

RESULT  
Respondent Characteristics 

A total of 50 pregnant women were 
sampled in this study, whose gestational age, 
blood glucose levels, and hemoglobin levels 
were assessed. 

 
Table 1. Respondent Characteristic 

 
Variables Category Frequency (n)  Percentage (%) 
Gestational Age Second trimester 22 44 

Third trimester 28 56 
Blood Glucose Levels < 80 mg/dL 9 18 

80–140 mg/dL (Normal) 38 76 
> 140 mg/dL 3 6 

Hemoglobin Level ≥ 11 mg/dL (Normal) 27 54 
< 11 mg/dL (Anemia) 23 46 

 
Based on gestational age, the 

majority of respondents were in the third 
trimester, comprising 56% (28 people), while 
the remaining 44% were in the second 
trimester. In the context of blood glucose 
levels, it was found that the majority of 
respondents (76% or 38 people) had blood 
glucose levels in the normal range (80–140 
mg/dL). However, 18% of respondents had 
low blood glucose levels (<80 mg/dL), and 
6% had high blood glucose levels (>140 
mg/dL). The primary concern was the 
condition of the respondents' hemoglobin 
levels, where almost half (46% or 23 people) 
were identified as having anemia (<11 

mg/dL). In comparison, slightly more than 
half (54% or 27 people) had normal 
hemoglobin levels (≥11 mg/dL). Overall, the 
results of this study highlight the high 
prevalence of anemia among the pregnant 
women studied, even though the majority of 
them had reasonable blood glucose control. 

 
Distribution and Classification of 
Pulmonary Function (PEFR) Based on 
Gestational Age 

Respondents were classified based 
on gestational age and actual Peak 
Expiratory Flow Rate (PEFR) (L/minute).

 
Table 2. Distribution and Classification of Pulmonary Function (PEFR) Based on Gestational Age  

Gestational Age Low PEFR (<320 
L/min) (n) Normal 

High PEFR (≥320 
L/min) (n) 

Total (n) p-value 

Second Trimester 22 0 22 <0,05 
Third Trimester 27 1 28  

Total 49 1 50  
  

As many as 98% of pregnant women 
exposed to secondhand smoke have low 
lung function. This decrease in PEFR is 
significantly influenced by increasing 
gestational age, with women in their third 
trimester showing a higher incidence of low 
PEFR. 

CORRELATION OF PEFR WITH OTHER 
PHYSIOLOGICAL PARAMETERS 

The following are the results of the 
Pearson correlation test between PEFR 
values and the measured physiological 
parameters.   
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Table 3. Correlation of PEFR with Other Physiological Parameters   
Physiological Parameters Pearson Correlation 

Coefficient (r) 
p-value 

Oxygen Saturation (SpO2) 0,153 0,2944 
Blood Glucose Levels 0,089 0,5396 

Hemoglobin (Hb) Levels 0,125 0,389 

No statistically significant linear 
correlation was found between impaired 
pulmonary function (PEFR) and SpO2, blood 
glucose, or Hb levels. This suggests that the 
decline in lung function is predominantly due 
to the mechanical factors of pregnancy and 
the irritating effects of cigarette smoke on the 
airways, rather than significant disturbances 
in metabolic parameters or oxygen-carrying 
capacity. 
 
DISCUSSION 

The results of this descriptive study of 
50 pregnant women, the majority of whom 
were in their third trimester (56%), revealed 
two key interrelated health findings: 
reasonable blood glucose control in the 
majority (76% normal) and a high prevalence 
of anemia (46%). This high rate of anemia 
(Hb levels <11 mg/dL) is particularly relevant 
when associated with potential respiratory 
problems, such as decreased Peak 
Expiratory Flow Rate (PEFR) due to 
exposure to secondhand smoke. Anemia, 
characterized by low hemoglobin levels, 
reduces the blood's capacity to transport 
oxygen to all body tissues, including the 
lungs and respiratory muscles. Meanwhile, 
exposure to secondhand smoke, which 
contains Carbon Monoxide (CO) and other 
harmful substances, will exacerbate this 
condition. CO has a 200 to 300 times greater 
affinity for hemoglobin than oxygen, further 
reducing the amount of hemoglobin available 
to carry oxygen. This low oxygen supply 
(hypoxia), caused by anemia and 
exacerbated by CO2 binding from cigarette 
smoke, can cause respiratory muscle 
weakness, theoretically contributing to 
decreased lung function as measured by 
PEFR in pregnant women in the second and 
third trimesters.15,16 Furthermore, exposure 

to secondhand smoke has been shown to 
increase the risk of anemia in pregnant 
women, further emphasizing the importance 
of research into how these two factors 
simultaneously affect respiratory health and 
fetal oxygenation.17,18 

The results showed that almost all 
pregnant women (98%) sampled and 
exposed to secondhand smoke (SHS) had 
low actual Peak Expiratory Flow Rate (PEFR) 
values (<320 L/min) [Table 2]. This finding 
indicates significant obstructive pulmonary 
function impairment in this population. 
Sharma's (2022) research consistently 
shows that exposure to secondhand smoke 
generally reduces lung function in non-
smoking women and has even been 
identified as a risk factor for respiratory 
disorders in adults and the elderly.6,19 Toxic 
substances such as carbon monoxide (CO) 
and nicotine in cigarette smoke systemically 
affect the body's physiology. They cause 
chronic irritation and inflammation of the 
airways, leading to bronchoconstriction and 
increased airway resistance, thereby 
reducing forced expiratory capacity.20,21 
In addition to external factors (SHS), the 
analysis revealed a significant association 
(p<0.05) between decreased PEFR and 
increasing gestational age. Pregnant women 
in the third trimester showed a higher 
prevalence of low PEFR (27 out of 28 
women) compared to those in the second 
trimester [Table 2]. Studies of pregnancy 
physiology strongly support this finding. Eke 
et al. (2023) explained that increased uterine 
volume and pressure in the final trimester 
cause diaphragm elevation.1 This mechanical 
limitation directly reduces lung volumes such 
as Expiratory Reserve Volume (ERV), which 
contributes to a decrease in PEFR values.2 A 
study by Kumar (2020) also confirmed 
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significant changes in pulmonary function 
tests, including a decrease in PEFR, with 
increasing gestational age.2 Therefore, the 
low PEFR in this group is a result of a 
combination of the irritating effects of SHS 
and mechanical compression due to 
advanced gestational age.22 Research in 
Jambi itself has also highlighted 
anthropometric factors such as Body Mass 
Index (BMI) as factors that contribute to 
PEFR values, which emphasizes the need for 
comprehensive lung function 
measurements.4,5 

Although maternal lung function is 
impaired, Pearson's correlation test results 
showed no significant linear correlation 
between PEFR and blood glucose levels 
(r=0.089; p=0.5396), hemoglobin (Hb) levels 
(r=0.125; p=0.389), or oxygen saturation 
(SpO2) (r=0.153; p=0.2944) [Table 3]. This 
absence of correlation warrants further 
analysis by comparing it with existing 
literature. 
PEFR and Blood Glucose: Exposure to SHS 
is an identified risk factor for increasing the 
risk of Gestational Diabetes Mellitus 
(GDM).23,24 Prospective studies by Na et al. 
(2022) and Morales-Suárez-Varela et al. 
(2022) confirmed the association between 
secondhand smoke exposure and an 
increased risk of GDM.23,24 However, the lack 
of a significant correlation between PEFR 
and blood glucose in this sample (where the 
majority, 76%, had normal glucose levels) 
suggests that acute/mechanical lung function 
impairment (measured by PEFR) may not be 
directly correlated with impaired glucose 
metabolism, which is a multifactorial and 
chronic condition. 

PEFR and Hemoglobin (Hb) / 
Oxygen Saturation (SpO2): Low PEFR did 
not correlate significantly with Hb or SpO2 
levels. Although exposure to CO from 
cigarette smoke can cause 
carboxyhemoglobin formation and anemia, 
nearly half of the respondents (46%) 
experienced anemia. However, the 

physiological compensatory ability of the 
pregnant woman's body tends to maintain 
oxygen saturation (SpO2) within stable 
limits.18,25 This is supported by the findings of 
Jain and Bhat (2022) regarding physiological 
adaptations to pregnancy.26 This lack of 
correlation strengthens the conclusion that 
the decrease in PEFR in this case is 
predominantly due to obstructive and 
mechanical mechanisms in the airways, 
rather than a significant failure in gas 
exchange efficiency or oxygen carrying 
capacity. Interventions to increase Hb levels, 
such as taking iron tablets, have been shown 
to correlate more with nutritional status, 
highlighting the complexity of hematological 
parameters not directly linked to PEFR 
function.27 

Overall, these findings underscore 
that the dangers of secondhand smoke 
exposure in pregnant women not only impact 
the fetus (risk of low birth weight and 
stunting) but also universally impair maternal 
respiratory mechanical function.28,29 Public 
health interventions, including educational 
programs to reduce SHS exposure and 
accurate monitoring of health statistics, are 
essential to protect pregnant women from 
these risks.30,31 

 
CONCLUSION 

Lung function, measured by Peak 
Expiratory Flow Rate (PEFR), in all non-
smoking pregnant women exposed to 
secondhand smoke at the Rawasari 
Community Health Center, Jambi City, was 
very low compared to the normative 
predicted value. This decline in lung function 
was significantly associated with increasing 
gestational age (the third trimester had the 
lowest PEFR), but was not significantly 
correlated with blood glucose levels, 
hemoglobin levels, or oxygen saturation. 
These findings highlight the need for stronger 
public health interventions to protect 
pregnant women from exposure to 
secondhand smoke.



Jambi Medical Journal: Jurnal Kedokteran dan Kesehatan 
Volume 13 No 2 November 2025, Page: 286-292  Huntari Harahap, et al. Second-hand Smoke…. 

 
 

 291 

REFERENCES 
1. Eke AC, Gebreyohannes RD, Fernandes MF, Pillai VC. Physiologic Changes During 

Pregnancy and Impact on Small-Molecule Drugs, Biologic (Monoclonal Antibody) Disposition, 
and Response. J Clin Pharmacol. 2023 Jun;63:S34-50. doi: 10.1002/jcph.2227 

2. Kumar A, Nagar S. Determination of pulmonary function tests in different trimesters of 
pregnancy. Journal of Advanced Medical and Dental Sciences Research. 2020 Feb;8(2). 
https://jamdsr.com/abstractissue.php?id=5644  

3. Damayanti T, Pudyastuti S. Asma Pada Kehamilan: Mekanisme dan Implikasi Klinis. Jurnal 
Respirologi Indonesia. 2020;40(4).  https://doi.org/10.36497/jri.v40i4.125  

4. Harahap H, Kusdiyah E. Pengaruh Indeks Massa Tubuh dan Lingkar Pinggang Terhadap 
Arus Puncak Ekspirasi Mahasiswa/i Fakultas Kedokteran dan Ilmu Kesehatan Universitas 
Jambi. Dalam: Proceeding Book Riau Medical Scientific Symposium and Expo 2020 An 
Integrated Health Care System Against Covid-19. 2020. h. 89-97. 

5. Ayudia, E. I. ., Miftahurahmah, & Harahap, H. (2021). Faktor-Faktor Yang Mempengaruhi Nilai 
Peak Flow Meter Pada Usia Produktif Di Kelurahan Mayang Mangurai Kota Jambi. Jambi 
Medical Journal : Jurnal Kedokteran Dan Kesehatan, 9(1), 115–119. 
https://doi.org/10.22437/jmj.v9i0001.12901 . 

6. Sharma N, Gupta V. Effect of passive smoking on lung function tests in women [Internet]. 
Indian J Clin Anat Physiol. 2022 [cited 2025 Nov 18];9(1):42-46. Available from: 
https://doi.org/10.18231/j.ijcap.2022.010  

7. Kemenkes. Pengaruh Paparan asap Rokok pada Ibu Hamil. Fayankes Kemenkes. 2022 Jan 
22. Tersedia dari: https://yankes.kemkes.go.id/view_artikel/1853/pengaruh-paparan-asap-
rokok-pada-ibu-hamil  

8. Nanninga EK, Weiland S, Berger MY, Feijen-de Jong EI, Erwich JJHM, Peters LL. Adverse 
Maternal and Infant Outcomes of Women Who Differ in Smoking Status: E-Cigarette and 
Tobacco Cigarette Users. Int J Environ Res Public Health. 2023 Feb 1;20(3):2632. doi: 
https://doi.org/10.3390/ijerph20032632 .  

9. Aziza N, Nursal DG, Triana V, Ramadani M, Putri AP. Analisis Case Control: Paparan Asap 
Rokok Ibu Hamil terhadap Kejadian Berat Badan Lahir Rendah. Jurnal Kesehatan Perintis. 
2025 Jun 30;12(1):25-32. Doi: https://doi.org/10.33653/eaqd7212  

10. Ekambaram G, B V, Vara A. Effects of passive smoking on pulmonary functions of individuals 
in an urban area. Natl J Physiol Pharm Pharmacol. 2022; 12(7): 921-926. doi: 
https://doi.org/10.5455/njppp.2022.12.09356202107122021  

11. Elista R. Gambaran paparan asap rokok pada ibu hamil berdasarkan usia kehamilan di Desa 
Cintamulya Kecamatan Jatinangor Kabupaten Sumedang. Jurnal Sistem Kesehatan. 2016 
Sep 5;2(1). https://doi.org/10.24198/jsk.v2i1.10413  

12. Na J, Chen H, An H, Ren M, Jia X, Wang B, Li Z, Liu X, Ye R, Li N. Passive smoking and risk 
of gestational diabetes mellitus among nonsmoking women: a prospective cohort study in 
China. Int J Environ Res Public Health. 2022 Apr 13;19(8):4712. 
https://doi.org/10.3390/ijerph19084712   

13. Morales-Suárez-Varela M, Peraita-Costa I, Perales-Marín A, Llopis-Morales A, Llopis-
González A. Risk of gestational diabetes due to maternal and partner smoking. Int J Environ 
Res Public Health. 2022 Jan 14;19(2):925. doi: https://doi.org/10.3390/ijerph19020925    

14. Wulandari, Sayono, Meikawati W. Pengaruh dosis paparan asap rokok terhadap jumlah 
eritrosit dan kadar hemoglobin (studi pada tikus jantan galur wistar). Jurnal Kesehatan 
Masyarakat Indonesia. 2020;8(2):55-64. https://doi.org/10.26714/jkmi.8.2.2013.55-64  

15. Perhimpunan Endokrinologi Indonesia (PERKENI). Pedoman Diagnosis dan 
Penatalaksanaan Hiperglikemia dalam Kehamilan 2021. Jakarta: PERKENI; 2021 
https://pbperkeni.or.id/wp-content/uploads/2021/11/22-10-21-Website-Pedoman-Diagnosis-
dan-Penatalaksanaan-Hiperglikemia-dalam-Kehamilan-Ebook.pdf  

16. Mustakim, M., Sania, A., & Herdiannisa, Z. A. (2022). Anemia Pada Ibu Hamil Dan Faktornya 
Di Wilayah Kerja Pukesmas Ciputat. Jurnal Kesehatan Reproduksi, 13(2), 151–160. 
https://doi.org/10.58185/jkr.v13i2.49 . 

17. Cahyani S, Dewi YI, Elita V. Pengalaman Ibu Hamil Yang Terpapar Asap Kebakaran Hutan 
Dalam Perawatan Kehamilan Di Kota Pekanbaru. Jurnal Ners Indonesia. 2022 Sep;13(1):61-
71. Doi : https://doi.org/10.31258/jni.13.1.61-71   



Jambi Medical Journal: Jurnal Kedokteran dan Kesehatan 
Volume 13 No 2 November 2025, Page: 286-292  Huntari Harahap, et al. Second-hand Smoke…. 

 
 

 292 

18. Hermaliana H, Suhrawardi S, Hapisah H, Isnaniah I. Analis Hubungan Paparan Asap Rokok 
(Perokok Pasif) Dengan Kejadian Anemia Pada Ibu Hamil Di Wilayah Kerja Puskesmas 
Lontar Kecamatan Pulau Laut Barat Kabupaten Kotabaru Tahun 2024. Jurnal Penelitian 
Multidisiplin Bangsa. 2025 Jan 20;1(8):1408-13. https://doi.org/10.59837/jpnmb.v1i8.258  

19. Ünver Ş, Tekmanli HH, Alkan Ö. Passive smoking as a risk factor among older adults: an 
ordered probability approach for Türkiye. Frontiers in Public Health. 2023 Jun 15;11:1142635. 
doi: https://doi.org/10.3389/fpubh.2023.1142635 . 

20. Kemenkes. Pengaruh Paparan asap Rokok pada Ibu Hamil. Fayankes Kemenkes. 2022 Jan 
22. Tersedia dari: https://yankes.kemkes.go.id/view_artikel/1853/pengaruh-paparan-asap-
rokok-pada-ibu-hamil  

21. Nanninga EK, Weiland S, Berger MY, Feijen-de Jong EI, Erwich JJ, Peters LL. Adverse 
maternal and infant outcomes of women who differ in smoking status: E-cigarette and tobacco 
cigarette users. International Journal of Environmental Research and Public Health. 2023 Feb 
1;20(3):2632. https://doi.org/10.3390/ijerph20032632  .  

22. Pudyastuti S, Kehamilan TA. Mekanisme dan Implikasi Klinis. J Respirologi Indones. 
2020;40(4):251-61. https://doi.org/10.36497/jri.v40i4.125  

23. Cao, Y., Yang, Y., Liu, L., & Ma, J. (2023). Analysis of risk factors of neonatal hypoglycemia 
and its correlation with blood glucose control of gestational diabetes mellitus: a retrospective 
study. Medicine, 102(35), e34619. https://doi.org/10.1097/md.0000000000034619 . 

24. Begum, Z., Banu, D., Shanta, S., & Islam, S. (2017). risk factors for gestational diabetes 
mellitus. Ibrahim Cardiac Medical Journal, 5(1-2), 49-53. https://doi.org/10.3329/icmj.v5i1-
2.53718 . 

25. Agbozo, F., Abubakari, A., Narh, C., & Jahn, A. (2018). Accuracy of glycosuria, random blood 
glucose and risk factors as selective screening tools for gestational diabetes mellitus in 
comparison with universal diagnosing. BMJ Open diabetes Research & Care, 6(1), e000493. 
https://doi.org/10.1136/bmjdrc-2017-000493 . 

26. Jain A, Bhat BV. Clinical Protocols in Perinatology. Jaypee Brothers Medical Publishers; 
2022 Feb 27 
https://books.google.co.id/books/about/Clinical_Protocols_in_Perinatology.html?id=ueF9EA
AAQBAJ&redir_esc=y . 

27. Ambarsari ND, Herlina N, Dewanti L, Ernawati E. Correlation Between Compliance With Iron 
Tablet Consumption And Iron Nutrition Intake With Pregnant Women's Hemoglobine 
Consumption. 2023. https://doi.org/10.20473/ijph.v18i1.2023.72-81  

28. Muchlis N, Yusuf RA, Rusydi AR, Mahmud NU, Hikmah N, Qanitha A, Ahsan A. Cigarette 
smoke exposure and stunting among under-five children in rural and poor families in 
Indonesia. Environmental health insights. 2023 Jul;17: 
https://doi.org/10.1177/11786302231185210  

29. Aziza N, Nursal DG, Triana V, Ramadani M, Putri AP. Analisis Case Control: Paparan Asap 
Rokok Ibu Hamil terhadap Kejadian Berat Badan Lahir Rendah. Jurnal Kesehatan Perintis. 
2025 Jun 30;12(1):25-32. https://doi.org/10.33653/eaqd7212  

30. Direktorat Statistik Kesejahteraan Rakyat. Profil Statistik Kesehatan Tahun 2023. 2023 Des;7: 
23. Tersedia dari: https://www.bps.go.id  

31. Hamadneh J, Hamadneh S. The impact of an online educational program to reduce second-
hand exposure to smoke among nonsmoking pregnant women; a hospital-based intervention 
study. Heliyon. 2023 Apr 1;9(4) https://doi.org/10.1016/j.heliyon.2023.e13148  

 


