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Abstract
Background
To improve the health of the rural population in the Lao People’s Democratic Republic (Lao PDR), the government has emphasized a primary health care approach in the Health Sector Reform Strategy by 2025. The objective of the present study was to describe the health-related situations of remote rural villages of the Lao PDR to inform strategies for promoting primary health care in such villages.

Methods
Ten remote rural villages were purposively selected from the catchment areas of two health centers in the Xepon district, Savannakhet province. The surveyors collected data by conducting a questionnaire-based interview with village health volunteers and by observing the village environment in 2018. The survey focused on village situations on the eight elements of primary health care (health education; food supply and nutrition; safe water and basic sanitation; maternal and child health care; immunization; prevention and control of locally endemic diseases; treatment of common diseases and injuries; and provision of essential drug).

Results
The common health problems were diarrhea, followed by malaria, and cough. The identified possible risk factors for the health problems were not washing hands with soap, open defecation, not boiling drinking water, not exclusively breastfeeding, presence of animal feces on the village ground, absence of garbage management system, not using a bed net when sleeping in the forest, and exposure to indoor cooking and tobacco smoke. In many villages, villagers were not able to eat enough food and did not eat protein-rich food and vegetables daily.

Conclusions
Potential risk factors for the reported common health problems were often prevalent in the study villages. Villagers can address most of these risk factors, as interventions to address such risk factors do not require a large financial input. There is a need for intersectoral actions between the health and other sectors to address food shortages and indoor air pollution due to indoor cooking using biomass fuel.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s41182-022-00482-9.
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Background
The Lao People’s Democratic Republic (Lao PDR) is a lower middle-income country located in Southeast Asia [1]. Within the country, there is wide disparity in most health indicators between the urban and rural populations. For example, the under-five mortality rate (per 1000) is 24 in children residing in urban villages versus 62 in children residing in hard-to-reach villages [2]. This disparity has long been persistent [2, 3]. To further improve the health of the rural population, the Lao government has emphasized a primary health care approach in the Health Sector Reform Strategy by 2025 [4]. The strategy aims at improving access to health services in remote rural areas by implementing both the new program (i.e., Village Health Workers program) and existing programs (including the Model Healthy Village program and Maternal and Child Health program). One of the priority areas of the strategy is the health financing with improved coverage of health insurance. The country started the National Health Insurance scheme in 2016 and achieved the 94% coverage of the National Health Insurance in 2018 [5, 6]. The strategy recommends that relevant policies and plans be further developed to inform the planning and implementation of improved services [4]. The present study is expected to contribute to the development of relevant policies and plans.
Village health volunteers are critical to the implementation of primary health care in Lao PDR, as they bridge the health sector and their communities. Their expected roles include helping health workers with outreach activities, providing health education for villagers, referring patients to healthcare facilities, facilitating prenatal care clinics at healthcare facilities, and conducting community-based surveillance for vital events and malaria (only in malaria endemic villages). They are selected by village executives and are then trained by health professionals. However, many women are not eligible to be selected as village health volunteers due to their educational attainment and poor ability to read, write and do simple mathematical calculations [7].
Many studies have been conducted in the rural villages of the Lao PDR, almost all of which are disease-specific (e.g., malaria, tuberculosis, diarrhea, and helminthiasis) [8–11] or topic-specific (e.g., childbirth, vaccination, and nutrition status) [12–14] with the view of a selective primary health care approach. Very few studies have been conducted in the rural villages of the Lao PDR that have aimed to capture a comprehensive picture of health-related situations in rural villages with the view of a horizontal primary health care approach. Therefore, information is lacking on the multiple determinants of common health problems in the same villages, making it challenging to identify solutions that villagers can easily address using the locally available resources.
The objective of the present study was to describe the health-related situations of 10 remote rural villages, which are located far from a healthcare facility, to inform strategies for promoting primary health care in remote rural villages of the Lao PDR.
Methods
Study design
A cross-sectional study was conducted in the 10 villages in the Xepon district, Savannakhet province. Data were collected from a questionnaire-based interview survey among village health volunteers, and an observational survey on the environmental conditions of the villages, in May 2018. Prevalence of villagers, with certain knowledge or behavior on a particular health issue, was estimated by village health volunteers. Reported health problems can be considered as outcome, with primary health care situations can be considered as exposures/predictors. As the present study used data with a small sample size, no statistical analysis was performed.
Study villages and population
Xepon is a remote, poor district approximately 500 km from the national capital of Vientiane. Xepon has a population of 58,000 people and a total of 88 villages in 2017. According to the Xepon District Health Office, most of the people are of ethnic minorities, specifically the Tri and Mangkong people, comprising 75% of the total district population. They have their own distinctive languages, have limited formal education, and live in mountainous and forested areas that are often far from healthcare facilities. The majority of the population consists of farmers engaged in rice farming.
The healthcare facilities in Xepon comprised one district hospital and 12 health centers. For this study, we purposively chose two health centers (i.e., the Donsavanh and Manchi health centers) because these are accessible by car. In addition, malaria, which is one of the most important health problems in the district, is commonly seen in the catchment area [9, 15]. Then, we purposively chose a total of 10 hard-to-reach villages that are not located along a main road: Five from the 42 villages in the Dongsavanh health center’s catchment area and five from the 12 villages in the Manchi health center’s catchment area.
The median distance between the villages and the health centers was 22.5 km (interquartile range: 15–25.5 km). The median time taken to reach the villages from the health centers by motorbike with/without boat riding was 105 min (interquartile range: 60–127.5 min). The median population size was 166.5 people (interquartile range: 92–440.5 people) (Table 1).Table 1Characteristics of the study villages


	Village name
	Health center
	Population
	Number of households
	Distance between village and health center (km)
	Time taken to reach (min)*

	Palay
	Dongsavanh
	377
	51
	25
	120

	Sapan
	Dongsavanh
	157
	27
	30
	180

	La En
	Dongsavanh
	222
	33
	27
	150

	Salou
	Dongsavanh
	149
	20
	18
	90

	Heng Luang
	Dongsavanh
	69
	13
	22
	120

	Huay Chang
	Manchi
	92
	12
	7
	30

	Keng Chen
	Manchi
	92
	13
	23
	90

	Khouk
	Manchi
	959
	130
	15
	60

	Tha Me
	Manchi
	631
	99
	15
	60

	La Ho
	Manchi
	176
	26
	24
	120


*By motorbike with or without boat



Questionnaire development
First, we drafted the questionnaire based on the literature [16, 17] and their community-based research experience [7–9, 18–20]. We included question items addressing each of the eight elements of primary health care (health education, food supply and nutrition, safe water and basic sanitation, maternal and child healthcare, immunization, prevention and control of locally endemic diseases, treatment of common diseases and injuries, and provision of essential drugs) [21]. Second, we tested the first version of the questionnaire in two rural villages to ensure the relevance, comprehensiveness, and feasibility of a survey using it. Third, the health center staff tested the second revised version in four villages, and the questionnaire was revised according to the comments from health center staff (Additional file 1: Questionnaire).
Data collection
The surveyors, who were health center staff, conducted a community-based survey in the 10 villages, using the developed questionnaire. They conducted the survey during a regular outreach activity by interviewing the village health volunteers and observing the environmental conditions of the villages.
There were few village health volunteers in each of the study villages. One village health volunteer per village was invited to be part of the survey. With regard to the questions related to the behavior and knowledge of villagers, village health volunteers were asked to estimate how commonly the villagers practice certain behavior or how knowledgeable on specific health issues. They were asked to choose one from the three response options such as “Most” (i.e., most villagers practice/know), “Half” (i.e., approximately half of villagers practice/know) and “Few/none” (i.e., few/no villagers practice/know).
The observed environmental conditions were the presence of animal feces in the community, and the presence of water containers that mosquito larvae inhabit. The surveyors’ observations were not blinded to village health volunteers, because the target of the observations was the environmental conditions, which village health volunteers would find difficult to improve immediately.
Results
Characteristics of participating village health volunteers
All the invited village health volunteers participated in the survey. All were males and aged between 25 and 39 years, with the median age of 30 years. The highest educational attainment of the participants was primary school. The village health volunteers’ working experience varied from 2 to 6 years, with the median of 3 years.
Common health problems
The common health problems reported in the study villages were diarrhea, followed by malaria, cough, and cold (Table 2). According to estimates, approximately half of the adult villagers did not know how to prevent the health problems. For the reported health problems, village health volunteers conduct health education for their villagers with emphasis on “Three Cleanliness”, which comprised clean food, clean drink, and clean living, as well as immunization and/or the use of a bed net.Table 2Results of the survey (n = 10)


	Criteria
	Responses
	n

	Part 1: Health education and knowledge about common health problems

	 What are common health problems in your village? (multiple answers allowed)
	Diarrhea
	10

	Malaria
	6

	Cough with/without fever
	5

	Cold
	5

	 How many adult villagers know how to prevent these health problems?
	Diarrhea (n = 10, but missing data in the three checklists)

	Most
	0

	Half
	7

	Few/none
	0

	Malaria (n = 6, as the six villages reported malaria to be a problem)

	Most
	0

	Half
	5

	Few/none
	1

	Cough with/without fever (n = 5, as the five villages reported cough to be a problem)

	Most
	1

	Half
	4

	Few/none
	0

	Cold (n = 5, but missing data in the three checklists)

	Most
	0

	Half
	2

	Few/none
	0

	 How does the village health volunteer educate villagers about prevention methods?
	Emphasizes the importance of Three Cleanliness, immunization, and/or use of bed net

	Part 2: Safe drinking water and basic sanitation

	 Where do people get their drinking water?
	Pumped well
	7

	Rain water
	2

	Small-scale water supply
	1

	 Are there any problems with drinking water? If any, describe the problem
	Water shortage, unclean water, or need for well

	 How many villagers drink boiled water?
	Most
	2

	Half
	4

	Few/none
	4

	 How is garbage disposed of?
	Littered
	10

	Buried
	0

	Burned
	0

	 Is garbage scattered in the village? (Observation)
	Yes, much
	3

	Yes, but not so much
	6

	No
	1

	 Is there any cow/pig feces on the ground? (Observation)
	Yes, much
	0

	Yes, but not so much
	8

	No
	2

	 Are there any latrines in the village?
	Yes
	0

	No
	10

	 How many households use a latrine?
	Not applicable because of no latrines
	 
	Part 3: Food supply and good nutrition

	 How many families cannot eat enough food?
	Most
	3

	Half
	3

	Few/none
	4

	 In which months are foods lacking over 1 year?
	April and May
	3

	January, February, and March
	2

	June, July, and August
	2

	Other
	3

	 How many mothers give breast milk within 1 h after delivery?
	Most
	5

	Half
	0

	Few/none
	5

	 How many mothers start giving food other than breast milk before the baby is 6 months old?
	Most
	7

	Half
	0

	Few/none
	3

	 How many villagers eat protein-rich foods (e.g., beans, insects, fish, animal meat, eggs) daily?
	Most
	3

	Half
	4

	Few/none
	3

	 How many villagers eat vegetables daily?
	Most
	3

	Half
	2

	Few/none
	5

	 How many villagers eat fruits daily?
	Most
	1

	Half
	6

	Few/none
	3

	Part 4: Maternal and child health care

	 How many adult villagers know how to prevent pregnancy?
	Most
	1

	Half
	6

	Few/none
	3

	 How many families use family planning methods?
	Most
	1

	Half
	4

	Few/none
	5

	 How common is an unwanted pregnancy?
	Common
	3

	Not so common
	2

	Rare
	6

	 How many women deliver at a health center or hospital?
	Most
	1

	Half
	4

	Few/none
	5

	 How many pregnant women receive a prenatal health check-up?
	Most
	1

	Half
	3

	Few/none
	6

	 How many mothers receive a postnatal health check-up?
	Most
	0

	Half
	2

	Few/none
	8

	Part 5: Immunization

	 How many children have been fully vaccinated?
	Most
	8

	Half
	2

	Few/none
	0

	Part 6: Prevention and treatment of locally endemic diseases

	 Are there any water containers, cans, or tires that mosquito larvae inhabit? (Observation)
	Yes, many
	1

	Yes, but not so many
	3

	No
	6

	 How many villagers use a bed net when sleeping in the village?
	Most
	8

	Half
	2

	Few/none
	0

	 How many villagers use a bed net when sleeping in the forest?
	Most
	1

	Half
	5

	Few/none
	4

	 How many villagers wash their hands with soap after defecating?
	Most
	0

	Half
	2

	Few/none
	8

	 How many villagers wash their hands with soap before cooking?
	Most
	0

	Half
	1

	Few/none
	9

	 How many villagers brush their teeth daily?
	Most
	5

	Half
	1

	Few/none
	4

	 How many villagers keep their fingernails clean?
	Most
	1

	Half
	3

	Few/none
	6

	 How many villagers eat raw fish?
	Most
	4

	Half
	3

	Few/none
	3

	 How many adult male villagers smoke tobacco?
	Most
	6

	Half
	3

	Few/none
	1

	 How many adult female villagers smoke tobacco?
	Most
	0

	Half
	0

	Few/none
	10

	 How many households cook inside the house?
	Most
	0

	Half
	5

	Few/none
	5

	Part 7: Appropriate treatment of common diseases

	 How do people treat diarrhea?
	Using herbal medicine/using modern medicine/visiting healthcare facility

	 How do people treat a fever?
	Cooling body with wet towel/visiting healthcare facility/using modern medicine/drinking rice water

	 How many villagers use a village health volunteer when necessary?
	Most
	0

	Half
	2

	Few/none
	8

	 How many villagers use a healthcare facility when necessary?
	Most
	2

	Half
	7

	Few/none
	1

	Part 8: Provision of essential drugs

	 Is there a first-aid kit (village medicine bag/box) in the village?
	Yes
	0

	No
	10

	 Do people have access to essential drugs in the village? If not, where can they get access?
	Yes
	0

	No
	10




Water and sanitation
The most common water source in the villages was a hand-pumped well, followed by rainwater. Three villages had problems with their water sources (e.g., shortage of water). Only two villages widely practiced the drinking of boiled water. In all 10 villages, villagers disposed of their garbage by littering in various places. Although feces of cows/pigs were observed on the ground in most villages, the amount of feces was not seriously high. No latrines existed in any of the villages.
Food and nutrition
Most or half of the families were not able to eat enough food in six villages, and the months when such families encountered food shortages tended to differ among the villages. The early initiation of breastfeeding was widely practiced in five villages, but rarely practiced in the other five villages. Exclusive breastfeeding was not widely practiced in most of the villages (n = 7). In seven villages, most or half of the families did not eat protein-rich foods daily, including beans, insects, and animal meat. Likewise, most or half of the families did not eat vegetables daily in five villages. In most of the villages (n = 9), daily fruit consumption was found to be limited for a number of villagers.
Maternal and child healthcare
In most of the villages (n = 9), half or more of the adult villagers did not know how to prevent pregnancy. Likewise, in most of the villages (n = 9), half or more of the families did not use a family planning method. Unwanted pregnancy was common in some villages but not in other villages. In one village, most mothers chose delivery at a healthcare facility or received a prenatal/postnatal health check-up. Most of the children were fully immunized in most of the villages (n = 8).
Prevention and treatment of diseases
Containers with mosquito larvae were found in four villages. In most villages, the majority of villagers used a bed net when sleeping in the village but not when sleeping in the forest. Washing hands with soap before cooking/after defecation was not common in most of the villages. Likewise, brushing teeth daily was not common in the four villages. Eating raw fish was common in some villages but not in others. Smoking tobacco was common in most of the villages, but the behavior was limited to males. Approximately half of the households practiced indoor cooking in five villages. For the treatment of diarrhea, villagers used both herbal and modern medicine. For the treatment of fever, villagers used a method that involved cooling the body with a wet towel, drinking rice water, and modern medicine. In most of the villages (n = 8), few villagers used a village health volunteer when necessary. In contrast, in most of the villages (n = 9), half or more of the villagers used a healthcare facility when necessary. Essential drugs were not available in the villages, and the villagers had to obtain them at health centers.
Discussion
The main finding of the present study was that potential risk factors for the reported common health problems were often prevalent in the study villages. The possible risk factors for diarrhea including childhood diarrhea found in the survey were not washing hands with soap, open defecation, not boiling drinking water, not exclusively breastfeeding, the absence of garbage management system and the presence of animal feces on the village ground [22–24]. Likewise, the possible risk factor for malaria found in the survey was not using a bed net when sleeping in the forest [25]. In addition, a possible risk factor for cough was exposure to indoor cooking and tobacco smoke [23].
Most of these risk factors can be addressed without a large financial input. Therefore, with the help of health center staff, villagers can take immediate action. For example, not washing hands with soap can be addressed by making soap available in household handwashing facilities, as handwashing facilities with water are available in approximately 82% of the households in remote rural villages [2]. In addition, not boiling drinking water can be addressed immediately, as boiling water can be performed with locally available resources.
The survey showed that no village implemented a garbage management system. Garbage disposal should be managed, as waste materials such as porcelain and plastic materials can serve as breeding sites of dengue fever vector mosquitoes [26], a disease that is prevalent in the Lao PDR [27].
The survey also showed that villagers were not well informed on how to prevent the reported common health problems, and that village health volunteers (i.e., community health workers in the Lao PDR) educated villagers on limited topics. Community health workers are a cornerstone of primary health care, especially in poor and underserved communities [28, 29]. Therefore, the results of the present study suggest that village health volunteers should be more active by educating villagers on other relevant topics in their villages and by promoting collective actions for village-level issues, such as garbage disposal and latrine construction. A community-based intervention study conducted in the 67 villages of the Phongsaly province, Lao PDR, demonstrated that village facilitators, including village heads and village health volunteers, play a key role in constructing toilets, as well as developing and managing a garbage collection system in their villages [30].
The survey also showed that in more than half of villages, villagers were not able to eat enough food and did not eat protein-rich foods and vegetables daily. Lack of nutrition intake increases vulnerability to diseases, thus leading to various health consequences, including increased mortality and morbidity due to diarrhea, malaria, respiratory illness, and other diseases [24, 31, 32]. To address the shortage of food and poor nutrition intake, intersectoral cooperation with the agricultural sector is critical [33]. The survey also showed that in some villages, villagers were able to eat enough food and ate protein-rich foods and vegetables daily. The survey results suggest that even in a similar environmental setting, an example of village with enough food available was present, and agricultural and food security practices in such example village could be applicable to neighboring villages.
The third most common health problem reported from the study villages was cough. Indoor cooking using biomass fuel (wood) was reported in half of the study villages. Together with tobacco smoke, which was also prevalent among the male adults in the study villages, exposure to cooking smoke is a significant risk factor for respiratory symptoms in the Lao PDR and other low- and middle-income countries [34, 35]. Apart from respiratory symptoms, exposure to the cooking smoke of biomass fuel is also a risk factor for various diseases and health outcomes, including low birth weight and stroke. The health sector should cooperate with other sectors, including the energy and housing sectors, to promote the use of cleaner fuel (e.g., LPG and electricity) and the improvement of housing structure (e.g., ventilation).
Although the present study was confined to villages that share the same background characteristics (i.e., hard-to-reach villages in the same district, with the majority of the residents being of ethnic minorities), there was a wide difference in the seasonality and prevalence of the risk factors among the study villages. For example, the frequency of the daily intake of protein-rich foods, seasons of food insecurity, and level of knowledge of contraception differed greatly among the villages. This between-village heterogeneity within the catchment areas of the same health center is possible, as a malaria risk factor study conducted in the same district also reported significant differences in working and sleeping behaviors, as well as house structure characteristics, between the villages [9]. The between-village heterogeneity observed in the present study suggests that a primary health care intervention should consider the specific local conditions based on the report from the village health volunteers and other key community members.
The Model Healthy Village (MHV) program has been implemented in the Lao PDR since 2007 [36]. A village is certified as an MHV once it meets the evaluation criteria. By 2019, 6679 villages, or 76.7% of the total villages in the country, had been certified as an MHV [37]. Therefore, the MHV program has contributed to ensuring a minimum standard of primary health care in the certified villages of the Lao PDR. However, only eight evaluation criteria are used in the program, while there are 42 evaluation criteria in the questionnaire of the present study. Therefore, the present study was able to capture health-related situations in a comprehensive manner.
The present study has five major limitations. First, because the study was confined to 10 purposively selected villages, the applicability of the study findings to a wider area is of concern. However, we believe that the selected villages are not specific based on the experience of conducting a community-based survey in other remote rural villages of other provinces. Additionally, the study villages are comparable to other remote rural villages of the Savannakhet province, in terms of socio-economic characteristics (i.e., subsistence farming, ethnic minority groups such as Tri and Mangkong, housing, etc.) and ecological characteristics (mountainous area, vegetation, climate, etc.). The findings of the present study are likely to be applicable, at least, to other remote rural villages of Savannakhet province. Second, because the frequency of village members practicing certain behaviors was estimated by the village health volunteers, the accuracy of the estimation remains unknown. However, their estimations seem to be substantially accurate for the following two reasons: first, the surveyors agreed with the estimation results of the village health volunteers. The surveyors are health center staff who frequently visit the study villages for outreach activities and thus they should know the village situations well. Second, some estimation results are comparable to the results of a published study. For example, the majority of the villagers in the present study were estimated to use a bed net in most of the study villages. A household survey-based study conducted in 12 villages in Dongsavanh health center’s catchment area showed that the proportion of people who use a bed net in these villages was 82% [9]. Third, although we ensured the content validity and face validity of the questionnaire through a round of literature review, expert review, and pretest, we did not ensure the construct validity and reliability. Therefore, the quality of some data obtained from the present study might be of concern. As mentioned above, however, some data obtained from the present study are comparable to previous studies, suggesting the possibility that the construct validity is ensured. Fourth, although we used the term “possible risk factor” in the present study, we are unable to determine the causality, as the present study was a cross-sectional study. Finally, the present study did not collect in-depth data from village health volunteers and villagers. Therefore, the present study was unable to explain villagers’ perceptions on and attitudes towards primary health care activities and barriers against promoting recommended health behaviors. Further study using in-depth interview and focus group discussion is recommended to provide a more comprehensive picture of primary health care situations.
Conclusions
The village health volunteers of the studied villages reported that diarrhea, malaria, and cough were the common health problems. Possible risk factors for these health problems were found in the said villages, and many of these risk factors can be addressed by villagers without a large financial input from outside of the village. However, many villagers were not well informed on how to prevent such health problems. No garbage disposal system was in place, and no latrine was available. Thus, village health volunteers and other key villagers should be more active by educating villagers on the risk factors in their villages and by promoting collective actions for garbage disposal and latrine construction. There is a need for intersectoral actions between the health and other sectors including the agriculture, energy, and housing sectors to address food shortages and indoor air pollution due to indoor cooking using biomass fuel.
Acknowledgements
The authors sincerely thank the health center staff and village health volunteers for their contributions to this study. The authors would like to thank Dr. Calvin S. de los Reyes for the additional proofreading.

Author contributions
DN, KT, and YT were the principal investigators and drafted the manuscript with the help of SK, and TP. NI, KC, and CL contributed to data collection. DN, KT, NI, KC, YN, and CL contributed to the laboratory procedures. DN, KT, and SK contributed to the conception of the study. DN, KT, NI, KC, YN, and CL contributed to the data analysis and reviewed the manuscript. All authors read and approved the final manuscript.

Funding
This work was supported by the Japanese Ministry of Education, Culture, Sports, Science and Technology, under grants KAKENHI-16K12300 and 19K10665.

Availability of data and materials
The dataset supporting the conclusions of this article is included within the article.

Declarations
Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the National Ethics Committee for Health Research, Ministry of Health, Lao PDR (No. 017). Informed consent was obtained from all subjects involved in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


[image: Creative Commons]Open AccessThis article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by/​4.​0/​.

References
	1.
The World Bank. Data for Lao PDR, lower middle income. https://​data.​worldbank.​org/​?​locations=​LA-XN. Accessed 3 Nov 2022.

	2.
Lao Statistics Bureau and UNICEF. Lao social indicator survey II 2017, survey findings report. 2018. https://​dhsprogram.​com/​pubs/​pdf/​FR356/​FR356.​pdf. Accessed 3 Nov 2022.

	3.
Ministry of Health and Lao Statistics Bureau. Lao SOCIAL INDICATOR SURVEY (LSIS) 2011–12. 2012. https://​dhsprogram.​com/​pubs/​pdf/​fr268/​fr268.​pdf. Accessed 3 Nov 2022.

	4.
Ministry of Health, Lao PDR. Health sector reform strategy and framework till 2025. 2016. https://​data.​opendevelopmentm​ekong.​net/​library_​record/​health-sector-reform-strategy-and-framework-till-2025-lao-pdr. Accessed 3 Nov 2022.

	5.
Bodhisane S, Pongpanich S. The influence of the National Health Insurance scheme of the Lao People’s Democratic Republic on healthcare access and catastrophic health expenditures for patients with chronic renal disease, and the possibility of integrating organ transplantation into the health financing system. Health Res Policy Syst. 2022;20(1):71. https://​doi.​org/​10.​1186/​s12961-022-00869-4.CrossrefPubMed

	6.
The P4H Network. National UNC dynamics card Laos 2021. https://​p4h.​world/​en/​national_​uhc_​dynamics_​card_​laos. Accessed 3 Nov 2022.

	7.
Pongvongsa T, Nonaka D, Kobayashi J, Mizoue T, Phongmany P, Moji K. Determinants of monthly reporting by village health volunteers in a poor rural district of Lao PDR. Southeast Asian J Trop Med Public Health. 2011;42(5):1269–81.PubMed

	8.
Pongvongsa T, Nonaka D, Iwagami M, Nakatsu M, Phongmany P, Nishimoto F, et al. Household clustering of asymptomatic malaria infections in Xepon district, Savannakhet province, Lao PDR. Malar J. 2016;15(1):508. https://​doi.​org/​10.​1186/​s12936-016-1552-7.CrossrefPubMed

	9.
Inthavong N, Nonaka D, Kounnavong S, Iwagami M, Phommala S, Kobayashi J, et al. Individual and household factors associated with incidences of village malaria in Xepon district, Savannakhet province. Lao PDR Trop Med Health. 2017;45:36. https://​doi.​org/​10.​1186/​s41182-017-0077-2.CrossrefPubMed

	10.
Barennes H, Keophithoun T, Nguyen TH, Strobel M, Odermatt P. Survival and health status of DOTS tuberculosis patients in rural Lao PDR. BMC Infect Dis. 2010;10:265. https://​doi.​org/​10.​1186/​1471-2334-10-265.CrossrefPubMed

	11.
Kounnavong S, Vonglokham M, Houamboun K, Odermatt P, Boupha B. Soil-transmitted helminth infections and risk factors in preschool children in southern rural Lao People’s Democratic Republic. Trans R Soc Trop Med Hyg. 2011;105(3):160–6. https://​doi.​org/​10.​1016/​j.​trstmh.​2010.​11.​011.CrossrefPubMed

	12.
Takayama T, Phongluxa K, Nonaka D, Sato C, Gregorio ER Jr, Inthavong N, et al. Is the place of birth related to the mother’s satisfaction with childbirth? A cross-sectional study in a rural district of the Lao People’s Democratic Republic (Lao PDR). BMC Pregnancy Childbirth. 2019;19(1):333. https://​doi.​org/​10.​1186/​s12884-019-2483-4.CrossrefPubMed

	13.
Hachiya M, Miyano S, Mori Y, Vynnycky E, Keungsaneth P, Vongphrachanh P, et al. Evaluation of nationwide supplementary immunization in Lao People’s Democratic Republic: population-based seroprevalence survey of anti-measles and anti-rubella IgG in children and adults, mathematical modelling and a stability testing of the vaccine. PLoS ONE. 2018;13(3):e0194931. https://​doi.​org/​10.​1371/​journal.​pone.​0194931.CrossrefPubMed

	14.
Boulom S, Essink DR, Kang MH, Kounnavong S, Broerse JEW. Factors associated with child malnutrition in mountainous ethnic minority communities in Lao PDR. Glob Health Action. 2020;13(Suppl 2):1785736. https://​doi.​org/​10.​1080/​16549716.​2020.​1785736.CrossrefPubMed

	15.
Savannakhet Provincial Malaria Station. Annual report of Savannakhet Provincial Malaria Station 2017.

	16.
Akiyama T, Win T, Maung C, Ray P, Kaji A, Tanabe A, et al. Making schools healthy among Burmese migrants in Thailand. Health Promot Int. 2013;28(2):223–32. https://​doi.​org/​10.​1093/​heapro/​das010.CrossrefPubMed

	17.
Werner D, Thuman C, Maxwell J. Where there is no doctor: a village health care handbook. Berkeley: The Hesperian Foundation; 2002. p. w1–11.

	18.
Nonaka D, Pongvongsa T, Nishimoto F, Nansounthavong P, Hongwei J, Vongsouvanh A, et al. Successful mobile phone network-based approach to integration of the health care system in rural Laos: strengthening lay health worker performance. Rural Remote Health. 2014;14:2588.PubMed

	19.
Sato Y, Pongvongsa T, Nonaka D, Kounnavong S, Nansounthavong P, Moji K, et al. Village health volunteers’ social capital related to their performance in Lao People’s Democratic Republic: a cross-sectional study. BMC Health Serv Res. 2014;14:123. https://​doi.​org/​10.​1186/​1472-6963-14-123.CrossrefPubMed

	20.
Nonaka D, Pongvongsa T, Nishimoto F, Nansounthavong P, Sato Y, Jiang H, et al. Households with insufficient bednets in a village with sufficient bednets: evaluation of household bednet coverage using bednet distribution index in Xepon District. Lao PDR Trop Med Health. 2015;43(2):95–100. https://​doi.​org/​10.​2149/​tmh.​2014-37.CrossrefPubMed

	21.
World Health Organization (WHO). Declaration of Alma Ata. International conference on primary health care, Alma-Ata, USSR, 6–12 September 1978. 1978. https://​www.​who.​int/​teams/​social-determinants-of-health/​declaration-of-alma-ata. Accessed 3 Nov 2022.

	22.
Noguchi Y, Nonaka D, Kounnavong S, Kobayashi J. Effects of hand-washing facilities with water and soap on diarrhea incidence among children under five years in Lao People’s Democratic Republic: a cross-sectional study. Int J Environ Res Public Health. 2021;18(2):687. https://​doi.​org/​10.​3390/​ijerph18020687.CrossrefPubMed

	23.
United Nations Children’s Fund (UNICEF). Facts for Life (Fourth edition). 2010. http://​www.​factsforlifeglob​al.​org. Accessed 20 July 2022.

	24.
Ullah MB, Mridha MK, Arnold CD, Matias SL, Khan MSA, Siddiqui Z, Hossain M, Paul RR, Dewey KG. Factors associated with diarrhea and acute respiratory infection in children under two years of age in rural Bangladesh. BMC Pediatr. 2019;19(1):386. https://​doi.​org/​10.​1186/​s12887-019-1738-6.CrossrefPubMed

	25.
Edwards HM, Chinh VD, Le Duy B, Thanh PV, Thang ND, Trang DM, et al. Characterising residual malaria transmission in forested areas with low coverage of core vector control in central Viet Nam. Parasite Vectors. 2019;12(1):454. https://​doi.​org/​10.​1186/​s13071-019-3695-1.Crossref

	26.
Banerjee S, Aditya G, Saha GK. Household wastes as larval habitats of dengue vectors: comparison between urban and rural areas of Kolkata, India. PLoS ONE. 2015;10(10):e0138082. https://​doi.​org/​10.​1371/​journal.​pone.​0138082.CrossrefPubMed

	27.
Senavong P, Yamamoto E, Keomoungkhoune P, Prasith N, Somoulay V, Kariya T, et al. Factors associated with severe dengue in Savannakhet Province, Lao People’s Democratic Republic. Nagoya J Med Sci. 2021;83(4):749–63. https://​doi.​org/​10.​18999/​nagjms.​83.​4.​749.CrossrefPubMed

	28.
Haines A, Sanders D, Lehmann U, Rowe AK, Lawn JE, Jan S, et al. Achieving child survival goals: potential contribution of community health workers. Lancet. 2007;369(9579):2121–31. https://​doi.​org/​10.​1016/​S0140-6736(07)60325-0.CrossrefPubMed

	29.
Walley J, Lawn JE, Tinker A, de Francisco A, Chopra M, Rudan I, et al. Primary health care: making Alma-Ata a reality. Lancet. 2008;372(9642):1001–7. https://​doi.​org/​10.​1016/​S0140-6736(08)61409-9.CrossrefPubMed

	30.
Keoprasith B, Kizuki M, Watanabe M, Takano T. The impact of community-based, workshop activities in multiple local dialects on the vaccination coverage, sanitary living and the health status of multiethnic populations in Lao PDR. Health Promot Int. 2013;28(3):453–65. https://​doi.​org/​10.​1093/​heapro/​das030.CrossrefPubMed

	31.
Caulfield LE, Richard SA, Black RE. Undernutrition as an underlying cause of malaria morbidity and mortality in children less than five years old. Am J Trop Med Hyg. 2004;71(Suppl 2):55–63.CrossrefPubMed

	32.
Walker CLF, Rudan I, Liu L, Nair H, Theodoratou E, Bhutta ZA, et al. Global burden of childhood pneumonia and diarrhoea. Lancet. 2013;381(9875):1405–16. https://​doi.​org/​10.​1016/​S0140-6736(13)60222-6.CrossrefPubMed

	33.
World Bank. Improving nutrition through multi-sectoral approaches. https://​documents.​worldbank.​org/​en/​publication/​documents-reports/​documentdetail/​6256614683296497​26/​improving-nutrition-through-multisectoral-approaches. Accessed 3 Nov 2022.

	34.
Mengersen K, Morawska L, Wang H, Murphy N, Tayphasavanh F, Darasavong K, et al. The effect of housing characteristics and occupant activities on the respiratory health of women and children in Lao PDR. Sci Total Environ. 2011;409(8):1378–84. https://​doi.​org/​10.​1016/​j.​scitotenv.​2011.​01.​016.CrossrefPubMed

	35.
Woolley KE, Bartington SE, Kabera T, Lao XQ, Pope FD, Greenfield SM, et al. Comparison of respiratory health impacts associated with wood and charcoal biomass fuels: a population-based analysis of 475,000 children from 30 low- and middle-income countries. Int J Environ Res Public Health. 2021;18(17):9305. https://​doi.​org/​10.​3390/​ijerph18179305.CrossrefPubMed

	36.
12th High Level Round Table Meeting Vientiane. Lao PDR 27th November 2015. 2015. https://​rtm.​org.​la/​high-level-round-table-meeting-2015/​. Accessed 3 Nov 2022.

	37.
Health Sector Working Group. Health Sector Working Group progress report. https://​rtm.​org.​la/​wp-content/​uploads/​2019/​11/​Health-SWG-Progress-Report-2019.​pdf. Accessed 3 Nov 2022.



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Primary health care situations in remote rural villages of the Savannakhet province, Lao People’s Democratic Republic


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/cc-by.png
() _®





OEBPS/css/sidebar.gif





