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Abstract: Problems of poor health status and low health service use among farmers in mountainous
areas have notbeen fully investigated. A cross-sectional study was conducted in Son La, a mountainous
province in Vietnam, to assess the self-rated health and health care service utilization among farmers.
Visual analogue scale (VAS) was used to measure the self-rated health. Multivariate Tobit, Poisson,
and logistic regression were employed to identify related factors. Among 197 farmers, the mean VAS
score was 67.8 (SD = 15.5). Approximately 40% of participants reported health problems, and the
most popular morbidity was hypertension—56.4%. There were 28.9% and 50.3% of farmers using
inpatient and outpatient treatments in the last 12 months, respectively. Age, educational level, family
income, marital status, alcohol use, and source of information have been identified as associated
factors with self-rated health status and morbidities, while age, gender, education, and morbidities
were related to health service utilization. Data indicated a high proportion of health issues and a high
rate of health care service use among farmers in a mountainous area of Vietnam. Adaptable health
policies and prevention programs or preventive health services should be implemented regularly in
mountainous regions to protect farmers from the onset of morbidities and to enhance their health.

Keywords: Vietnam; farmer; mountainous; health status; quality of life; utilization; self-rated health

1. Introduction

Self-rated health (SRH) status and health service utilization are extensively used as primary
indicators to evaluate the efficacy of the public health system in places where there is insufficient health
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data, especially in low- and middle-income countries [1]. Measuring these indicators can be helpful to
assess the health differentiation among diverse population groups. In the previous literature, inequality
in SRH and health service utilization have been identified across gender, age, educational level and
socioeconomic groups [2,3]. Moreover, some factors have been confirmed that influence health service
utilization, such as physical accessibility and quality of services, cultural beliefs and perceptions,
gender and age, insurance, and socioeconomic status, together with preferences of patients [4-6].

In developing countries, farmers are at a high risk of poor health conditions due to farming
risks (physical hard work, pesticides and other toxic chemicals), climate change, or low-quality living
conditions [7-10]. Previous studies in both developed and developing countries revealed that farmers
were more likely to suffer from illness (skin, respiratory, neurologic, and kidney problems) and poorer
mental health (anxiety/depression, memory loss, dizziness, etc. [11-16]). These health consequences
could result in low work productivity and increase the economic burden of households [9,17,18].
Farmers living in mountainous areas are particularly vulnerable to low health status due to limited
health service accessibility in comparison with non-farmers in similar areas, as well as in urban and rural
settings [14,18-26]. This problem is attributable to low technology infrastructure [27-29], geographical
barriers, low educational level, low quality of health care providers, and financial difficulties [4,30,31].
However, since health status and health care utilization have been found to be different among
countries, it is necessary for researchers and policymakers to obtain more contextualized evidence
about health status and health service utilization among mountainous/remote farmers in different
settings. These data could serve as a foundation for developing interventions to enhance farmers’
health outcomes and work productivity.

In Vietnam, health care services are provided by both public and private sectors in all regions [32].
Domestic resources, including a social health insurance scheme and out-of-pocket payment, are the
main funding sources for health care [33]. In a previous study, the proportion of mountainous people
with health insurance was much higher than those living in rural and urban areas [34]. Similar to other
developing countries, Vietnamese people living in mountainous areas suffer from typical problems
such as an undeveloped economy, low access to health information and education, and limited public
transportation [22-26,35], which, in turn, would adversely impact health status as well as leading
to disadvantages in health care access and utilization. Although previous studies have been carried
out on health status and health-service utilization in general [2,3] or reproductive health service use
among mountainous women [36,37], no single study exists with farmers. Therefore, this study aimed
to provide a deeper understanding of the health status and the use of health care services among
farmers living in a mountainous province of Vietnam, and to identify associated factors.

2. Materials and Methods

2.1. Study Design and Participant Recruitment

A cross-sectional study was conducted from August to September 2018 in the Moc Chau district
of Son La, a mountainous province in the Northwest of Vietnam. This rural district has a population of
104,730 and covers an area of approximately 1081 km? [38]. Moc Chau is located on the limestone karst
system in the Moc Chau plateau with a relatively flat terrain, fertile soil, and cool climate. By 2014,
there were 5/15 communes that met the national criteria for health care with 3.5 doctors/10,000 people,
13 patients/10,000 people and one general hospital having 150 inpatient beds [38].

In this study, we applied a formula to estimate a population proportion with specific relative
precision. With a confidence level of 95%, expected prevalence of morbidities among farmers residing
in mountainous areas was 0.53 [39] and relative precision was 0.13. The required sample size was
194 farmers. First, we prepared a list of total households in the Moc Chau district. We randomly
selected 200 households by using computer software. In each household, we randomly chose one
family member. The participants who complied with the required criteria were selected to be involved
in the study: (1) being 18 years old or above; (2) being at Moc Chau in the time of interviewing; (3) being
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willing to be involved in the study; (4) being capable of providing information to the interviewers.
We excluded participants who suffered from serious illnesses during the recruitment process. A total
of 197 respondents consented to be study participants.

2.2. Measure and Instruments

A 10 min face-to-face survey was conducted by well-trained researchers. In order to protect
participants’ confidentiality, we invited participants to a small private counseling room in the commune
health stations where they lived. We also informed respondents about the benefits and drawbacks of
volunteering for the study and their decision would not affect their ability to use health-examination
services. If they agreed to enroll in the study, respondents provided signed written informed consent.

In order to accord with preferences and culture of participants, a pilot survey of 20 participants of
both genders in different age groups was first tested, and only minor changes were made based on this
piloting. During the recruitment and the conduct of the study, health staff in commune health stations
did not attend. We developed a structured questionnaire with the following information.

2.2.1. Socioeconomic Characteristics

Participants provided information on gender, age, ethnicity, educational level, marital status,
monthly family income, and number of household members.

2.2.2. Health Status

Participants” health status of blood pressure, height, and weight was assessed. Standard blood
pressure indices were used to determine high blood pressure, and the cut off for hypertension stage
1 was 130 for systolic and 80 for diastolic; for hypertension stage 2 it was 140 for systolic and 90 for
diastolic [40]. Body mass index (BMI) of participants was calculated based on their height and weight
measurements. We also asked participants whether they were diagnosed with any chronic diseases in
the last 3 months by health professionals. In order to assess self-rated health status among participants,
we used the visual analogue scale (VAS) with endpoint varies from 0 (“the worst health you can
imagine”) to 100 (“the best health you can imagine”) points in its 20 cm vertical scale [41].

2.2.3. Health Care Utilization and Health Information

The information regarding health care utilization was determined in our study. Participants were
asked to report the number of times they attended inpatient and outpatient health visits in the past
12 months, as well as their primary source of health-related information.

2.3. Statistical Analysis

Data were analyzed by STATA version 12 (Stata Corp. LP, College Station, TX, USA). Multivariate
Tobit and Poisson regressions were employed to identify factors associated with self-rated health and
number of morbidities, respectively. Moreover, to determine factors related to health care service use,
we used multivariate logistic regression for variables “whether using inpatient/outpatient services in
the last 12 months” (Yes/No) and “whether using outpatient services in the last 12 months” (Yes/No);
and Poisson regression for variables “number of inpatient treatments in the last 12 months” and
“number of outpatient treatments in the last 12 months”. In order to discard non-significant factors, a
forward stepwise selection strategy was employed. The log-likelihood ratio test’s p-value was set at
less than 0.2, which was adjusted as the threshold to select a variable. A p-value < 0.05 was considered
as statistically significant.
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3. Results

According to Table 1, the majority of the respondents were an ethnic minority, accounting for
nearly 70%. Almost all the respondents were married, while the average age was 44.9 years (SD = 11.8).
The average number of family members was 4.5 (SD = 1.8).

Table 1. Socio-economic status of respondents (1 = 197).

Characteristics n %

Age group
<30 19 9.6
30-40 54 27.4
41-50 61 31.0
>50 63 32.0

Ethnicity

Kinh 61 31.0
Other 136 69.0

Education
Under secondary 82 4.1
Secondary 77 39.5
Above secondary 36 18.5

Marital status

Having a spouse/partner 178 90.8
Single 18 9.2

Alcohol use
Never 93 47.7
Monthly or less 33 16.9
2—4 times a month 17 8.7
2-3 times a week 33 16.9
4 or more times a week 19 9.7
Mean SD
Age 449 11.8
Number of family members 45 1.8

Monthly household income (USD)  253.7 211.7

Table 2 indicates the health status of Vietnamese farmers in the mountainous province.
The proportion of the respondents who had normal weight and blood pressure indicators was
63.5% and 34.4%, respectively. In terms of current health status, approximately 40% of the farmers
reported that they had at least one disease. The mean VAS score of the respondents was 67.8 (SD = 15.5).

Table 2. Health status of Vietnamese farmers in a mountainous province.

Characteristics n %

Body mass index categories

Underweight 8 5.1
Normal 99 63.5
Overweight 49 314

Blood pressure categories
Normal 67 344
Elevated 18 9.2
Hypertension stage 1 52 26.7

Hypertension stage 2 58 29.7
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Table 2. Cont.

Characteristics n %
Morbidity
Stroke 4 2.0
Transient ischemic attack 33 16.8
Diabetes 11 5.6
Parkinson’s disease 1 0.5
Arthritis 40 20.3
Blood lipid disorders 26 13.2
Cancer 7 3.6
Number of morbidities

Do not have a disease 118 59.9
Have one disease 50 254
Have more than one disease 29 14.7
Using inpatient services 57 28.9
Using outpatient treatments 99 50.3
Mean SD
VAS 67.8 155

Number of inpatient treatments 0.5 1.2
Number of outpatient treatments 1.7 3.1

Figure 1 illustrates the sources of health information among participants and health information
demand. The prevalence of participants who responded that they received health information from
radio/television and a health worker source were highest, at 74.1% and 26.9%, respectively. The least
common channel was poster or banner, which only accounted for 3.1%.

Radio/television [N —— 74.1
Health worker _ 26.9
Local speaker _ 22.8
Friend/relative [N 138.3
Internct [ 122
Newspaper/book s o
Social network [l 4.6
Phone message [l 3.6
Poster/banner [l 3.1

0 10 20 30 40 50 60 70 80
Percentage (%)

Figure 1. Sources of health information among participants.

Table 3 presents the associated factors with health status. It can be seen that among the alcohol-use
group, people who had a higher frequency of alcohol use were likely to have lower VAS. However,
the using-alcohol groups had relatively higher VAS scores (5.51 to 10.32) compared to the non-using
alcohol group. Individuals who were single had relatively lower VAS scores compared to those who
had a spouse or partner.
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Table 3. Associated factors with self-rated health status.

L. VAS Score Number of Morbidities
Characteristics
Coef 95% CI Coef 95% CI
Age group (vs. <30)
30-40 0.65 * -0.01;1.31
e -12.97; % .
41-50 -8.05 313 0.93 * 0.36; 1.51
Ethnicity (Others vs. Kinh) —-0.30 —0.74;0.14
Marital status (Having spouse/partner vs. Single) 7.48 ** 0.27;14.70 -0.72* —1.49; 0.04
Body mass index categories (Overweight/obesity vs. Normal) 3.48 —-1.50; 8.46
Alcohol use (vs. Never)
Monthly or less 10.32 *** 3.98; 16.65
2-3 times a week 8.56 *** 2.59; 14.54
Four or more times per week 5.51 —2.38;13.40
Income quintiles (vs. Poorest)
Poor 1.00 —6.26; 8.27 0.58 -0.21;1.37
Middle 7.30 ** 0.84;13.76 -0.09 —-0.88;0.71
Rich 6.92 ** 0.41;13.44 0.73 ** 0.09; 1.36
Richest 6.89 —-1.35;15.14 0.12 -0.91;1.15
Source of health information
Friend/relative (Yes vs. No) 0.61 ** 0.05;1.17
Poster/Banner (Yes vs. No) 1.18 *** 0.44; 191
Phone message (Yes vs. No) 7.45 —6.09; 20.98 1.20 *** 0.60; 1.80
Newspaper/book (Yes vs. No) -5.81 -13.07; 1.46
Health worker (Yes vs. No) 0.64 ** 0.10; 1.19
Social network site (Yes vs. No) -9.66* —19.68; 0.36
Other (Yes vs. No) 0.95* —-0.03;1.94

***p<0.01,*p<0.05*p<0.1.

Table 4 shows the associated factors with health care service utilization. Age and education were
significantly associated with number of inpatient and number of outpatient treatments. Status of
health such as weight status and comorbidities were positively associated with the number of
treatments received.
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Table 4. Associated factors with health care service utilization.

7 of 12

Using Inpatient Treatments

Number of Inpatient Treatments

Using Outpatient Treatments

Number of Outpatient Treatments

Characteristics
OR 95% CI Coef 95% CI OR 95% CI Coef 95% CI
Age group (vs. <30)
30-40 2.54* 0.97; 6.68 3.67* 0.87;15.54 1.26 *** 0.34;2.18
41-50 2.05 0.80; 5.25 4.78 ** 1.12;20.35 1.32 *** 0.40; 2.24
>50 4.39 ** 1.03; 18.65 1.59 *** 0.69; 2.50
Gender (Female vs. Male) 0.10 -0.37;0.57 2.19 ** 1.12;4.30 0.21* —-0.04; 0.47
Education (vs. Under secondary)
Secondary 0.40 ** 0.18; 0.91 0.44 **+* 0.16; 0.71
Above secondary —0.50 ** -0.92; -0.07
Body mass index categories (Overweight/obesity vs. Normal) 2.43** 1.13;5.20 0.42* -0.07;0.91 0.27 ** 0.01; 0.53
Blood pressure categories (vs. Normal)
Elevated -0.36 -1.15;0.43
Hypertension stage 1 —0.92 ** -1.63;-0.21
Hypertension stage 2 -0.41 -0.99;0.17
Number of morbidities (vs. No disease)
One disease 0.74 0.13;1.35 0.88 *** 0.58;1.18
More than one disease 2.85** 1.05;7.76 1.59 *** 1.05;2.13 2.50 * 0.91; 6.89 0.99 *** 0.66; 1.31

% p < 0,01, p < 0.05,*p <0.1.
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4. Discussion

Our study contributes to the existing literature on health status and health care service use among
vulnerable populations by exploring the situation of farmers in mountainous settings of Vietnam.
Findings from this study showed, on average, significantly poor SRH, a high number of health
problems, and a high rate of health care service utilization among farmers in a mountainous setting of
Vietnam. Several socioeconomic characteristics have been pointed out as associated factors with these
outcomes, suggesting important implications to address the health-inequality gap in this population.

Our sample had a relatively high rate of health problems, particularly arthritis (20.3%), transient
ischemic attack (TIA) (16.8%), and hypertension (56.4%). These rates were much higher compared to
other populations residing in different settings of Vietham such as urban people (arthritis rate was
14.5%) [42], and the general population (TIA rate of 0.01% [43,44], and hypertension rate of 25.1%) [45].
There are several possible explanations for these differences. First, pesticides and farming chemicals
could bring high risk of illness during agricultural activity. Second, the age of our participants was
higher than those in previous studies. Morbidity rates in our farmers were also greater than those in
other countries such as Canada [46], Nigeria [47] or Portugal [43], suggesting a high need for medical
care in farmer populations in Viethamese mountainous settings. Moreover, we found that those
reporting friends/relatives and health workers as primary health information sources reported the
lowest number of health problems. A previous study showed that about 54% of households in Vietnam
considered health information provided by health workers as highly valued for their health issues [48].
This finding underlined a potentially critical role of health workers in delivering health messages to
improve the health outcomes of mountainous farmers in Vietnam.

Our participants also had lower self-rated health status (VAS score 67.8) compared to that of the
general population (VAS score 77-90) [49]. VAS scores in our sample were also lower than that of
farmers in China (mean score 83.59) [50], and in the United Kingdom (mean score 79) [51]. A high
frequency of alcohol use was found to be associated with high QOL. A study in Vietnam showed
evidence that alcohol-dependent subjects had a higher quality of life score, and “controlled” (or
minimal) drinking could improve quality of life [52]. It also is possible that those with health problems
have ceased drinking. Moreover, being single was related to lower SRH, which might due to the fact
that people who lived with others felt safer and were less depressed. Prior research in Vietnamese
rural regions indicates that individuals living with their families had higher QOL in comparison with
those living alone [53,54]. Our studies were also in line with the literature showing that higher age and
lower income are associated with lower SRH [55-57].

In this study, we found high rates of health care service utilization, representing a high need for
health care among farmers in a mountainous region. Our rates were significantly higher than those
among the general Vietnamese population (8.1% used inpatient treatments and 37.1% used outpatient
treatments in the last 12 months) [58], as well as other occupational populations such as industrial
workers, with only 38.8% of migrant workers using health care services [59]. This discrepancy could
be attributed to health literacy among different settings. Indeed, people in mountainous regions have
lower educational levels, resulting in insufficient health-related knowledge for protecting themselves;
thus, their needs regarding health care service utilization might be higher than other populations.
Moreover, this finding implies good health service access in mountainous farmers, suggesting the
need for preventive health care services to reduce the incidence of poor health. Of note, people with
secondary education or less had a lower likelihood of inpatient service use but higher outpatient use
than those with lower levels of education. This difference may be due to a greater awareness of their
morbidities, and hence they would use health care services when necessary. Alternatively, they may
seek services before there is a need for inpatient treatments. However, we also found that the higher
the education, the less frequency of outpatient use, which might be attributed to self-treatment or
less morbidity. A previous study highlighted findings that 40-60% people in Vietnam depended on
self-treatment when family members had health problems, and the higher the level of education they
obtained, the more frequently self-medication occurred [60].
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Several implications can be drawn from this study. First, it is necessary to implement more frequent
mobile health screening programs to collect data on the health status of farmers in difficult-to-reach regions
in order to fill the gap in health status and utilization among different groups in Vietnam [5,37,61,62].
Second, since the rate of health care service use in our population was higher than that in the general
population, but the self-rated health and morbidity prevalence were also higher, more preventive measures
such as educational programs should be considered to enhance their health to prevent the occurrence of
diseases. These recommendations could partly enhance the current situation and lessen the predicament
that farmers in mountainous regions are facing.

The study has several limitations. First, our study had the common limitation of a cross-sectional
study design, which impedes the ability to determine the causal relationship between independent and
dependent variables. Secondly, participants of our study might not be representative of all farmers
in mountainous areas of Vietnam. Therefore, it is necessary to implement further research in other
regions to achieve suitable solutions in decreasing the gap in health status and health care service use
among different settings. Third, lacking control groups such as non-farmers living in similar settings
or healthier people migrating to the cities might constrain our conclusion about the vulnerability
of farmers in mountainous areas. Finally, information about morbidities was self-reported, which
might lead to recall bias. Moreover, the prevalence of diseases might be underestimated because some
participants might have certain conditions but not have been diagnosed.

5. Conclusions

In conclusion, data indicated a high proportion of health issues and a high rate of health care service
use among farmers in a Vietnamese mountainous area. Adaptable health policies and prevention
programs or preventive health services should be implemented regularly in mountainous regions to
protect farmers from the onset of morbidities and enhance their health.

Author Contributions: Conceptualization, D.N.N., LH.N., ] H,, C.A.L. and R.C.M.H.; Data curation, L.H.N.,
C.T.N., HQ.P. and B.X.T.; Formal analysis, D.N.N., H.Q.P. and G.T.V,; Investigation, D.N.N., C.T.N., G.T.V. and
C.S.H.H.; Methodology, L.H.N. and C.T.N.; Software, C.T.N. and H.Q.P,; Supervision, B.X.T. and R.CM.H.;
Validation, J.H. and C.A.L.; Writing—original draft, D.N.N., L.H.N. and G.T.V.; Writing—review & editing, D.N.N.,
JH., BX.T, C.AL,CSH.H. and RCM.H.

Funding: This research received no external funding.

Acknowledgments: We would like to thank all residents and staff living in Moc Chau district in Son La province
for supporting us to perform this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Ensor, T.; Cooper, S. Overcoming barriers to health service access: Influencing the demand side.
Health Policy Plan. 2004, 19, 69-79. [CrossRef]

2. Van Minh, H.; Byass, P.; Wall, S. Multilevel analysis of effects of individual characteristics and household
factors on self-rated health among older adults in rural Vietnam. J. Geriatr. Gerontol. Int. 2010, 10, 209-215.
[CrossRef]

3. Van Minh, H.; Byass, P.; Thi Kim Chuc, N.; Wall, S. Patterns of health status and quality of life among older
people in rural Viet Nam. Glob. Health Action 2010, 3, 2124. [CrossRef]

4. Shaikh, B.T.; Hatcher, J. Health seeking behaviour and health service utilization in Pakistan: Challenging the
policy makers. J. Public Health 2004, 27, 49-54. [CrossRef]

5. Tran, B.X,; Nguyen, L.H.; Nong, V.M.; Nguyen, C.T. Health status and health service utilization in remote
and mountainous areas in Vietnam. J. Health Qual. Life Outcomes 2016, 14, 85. [CrossRef]

6. Fang, P;Han, S.; Zhao, L.; Fang, Z.; Zhang, Y.; Zou, X. What limits the utilization of health services among
the rural population in the Dabie Mountains-Evidence from Hubei province, China? . BMC Health Serv. Res.
2014, 14, 379. [CrossRef]


http://dx.doi.org/10.1093/heapol/czh009
http://dx.doi.org/10.1111/j.1447-0594.2010.00583.x
http://dx.doi.org/10.3402/gha.v3i0.2124
http://dx.doi.org/10.1093/pubmed/fdh207
http://dx.doi.org/10.1186/s12955-016-0485-8
http://dx.doi.org/10.1186/1472-6963-14-379

Int. |. Environ. Res. Public Health 2019, 16, 4768 10 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

O’Brien, K,; Leichenko, R.; Kelkar, U.; Venema, H.; Aandahl, G.; Tompkins, H.; Javed, A.; Bhadwal, S.; Barg, S.;
Nygaard, L. Mapping vulnerability to multiple stressors: Climate change and globalization in India. . Glob.
Environ. Chang. 2004, 14, 303-313. [CrossRef]

Harvey, C.A.; Rakotobe, Z.L.; Rao, N.S.; Dave, R.; Razafimahatratra, H.; Rabarijohn, R.H.; Rajaofara, H.;
MacKinnon, J.L. Extreme vulnerability of smallholder farmers to agricultural risks and climate change in
Madagascar. J. Philos. Trans. R. Soc. Biol. Sci. 2014, 369. [CrossRef]

Berry, H.L.; Hogan, A.; Ng, S.P.; Parkinson, A. Farmer health and adaptive capacity in the face of climate
change and variability. Part 1: Health as a contributor to adaptive capacity and as an outcome from pressures
coping with climate related adversities. |. Int. J. Environ. Res. Public Health 2011, 8, 4039-4054. [CrossRef]
Hu, R.; Huang, X.; Huang, J.; Li, Y,; Zhang, C.; Yin, Y,; Chen, Z,; Jin, Y.; Cai, J.; Cui, F. Long-and short-term
health effects of pesticide exposure: A cohort study from China. PLoS ONE 2015, 10, e0128766. [CrossRef]
Antle, ].M.; Pingali, P.L. Pesticides, productivity, and farmer health: A Philippine case study. J. Am. ].
Agric. Econ. 1994, 76, 418-430. [CrossRef]

Cross, P.; Edwards, R.; Nyeko, P.; Edwards-Jones, G. The potential impact on farmer health of enhanced
export horticultural trade between the UK and Uganda. J. Int. ]. Environ. Res. Public Health 2009, 6, 1539-1556.
[CrossRef]

Li, H.; Wei, X,; Ma, A.; Chung, R.Y. Inequalities in health status among rural residents: EQ-5D findings from
household survey China. J. Int. |. Equity Health 2014, 13, 41. [CrossRef]

Brew, B.; Inder, K.; Allen, J.; Thomas, M.; Kelly, B. The health and wellbeing of Australian farmers:
A longitudinal cohort study. J. BMC Public Health 2016, 16, 988. [CrossRef]

Zare, S.; Behzadi, M.; Tarzanan, M.; Mohamadi, M.B.; Omidi, L.; Heydarabadi, A.B.; Kazemi, S. The impacts
of pesticides on the health of farmers in Fasa, Iran. . Electron. Physician 2015, 7, 1168.
Nicolopoulou-Stamati, P.; Maipas, S.; Kotampasi, C.; Stamatis, P.; Hens, L. Chemical pesticides and human
health: The urgent need for a new concept in agriculture. J. Front. Public Health 2016, 4, 148. [CrossRef]
Burgard, S.A.; Lin, K.Y. Bad jobs, bad health? How work and working conditions contribute to health
disparities. J. Am. Behav. Sci. 2013, 57, 1105-1127. [CrossRef]

Kunde, L.; Kélves, K.; Kelly, B.; Reddy, P; De Leo, D. Pathways to suicide in Australian farmers: A life chart
analysis. J. Int. ]. Environ. Res. Public Health 2017, 14, 352. [CrossRef]

McCauley, L.A.; Anger, WK; Keifer, M.; Langley, R.; Robson, M.G.; Rohlman, D. Studying health outcomes
in farmworker populations exposed to pesticides. J. Environ. Health Perspect. 2006, 114, 953-960. [CrossRef]
Bauer, S.; Kantayya, V.S. Improving access to primary care and health outcomes in migrant farm worker
populations: Challenges and opportunities. Dis. Mon. 2010, 56, 706-718. [CrossRef]

Casey, M.M,; Call, K.T.; Klingner, ].M. Are rural residents less likely to obtain recommended preventive
healthcare services? J. Am. |. Prev. Med. 2001, 21, 182-188. [CrossRef]

Fuller, J.; Edwards, J.; Procter, N.; Moss, J. How definition of mental health problems can influence help
seeking in rural and remote communities. J. Aust. J. Rural Health 2000, 8, 148-153. [CrossRef]

Steele, L.; Pacza, T.; Tennant, M. Rural and remote oral health, problems and models for improvement:
A Western Australian perspective. Aust. . Rural Health 2000, 8, 22-28. [CrossRef]

Ng, N.; Hakimi, M.; Byass, P.; Wilopo, S.; Wall, S. Health and quality of life among older rural people in
Purworejo District, Indonesia. J. Glob. Health Action 2010, 3, 2125. [CrossRef]

Alvi, R. Experience of developing rural surgical care in a remote mountainous region of Pakistan:
Challenges and opportunities. J. Ann. Trop. Med. Public Health 2011, 4, 57. [CrossRef]

Holst, J.; Normann, O.; Herrmann, M. Strengthening training in rural practice in Germany: New approach for
undergraduate medical curriculum towards sustaining rural health care. J. Rural Remote Health 2015, 15, 3563.
Benavides-Vaello, S.; Strode, A.; Sheeran, B.C. Using technology in the delivery of mental health and
substance abuse treatment in rural communities: A review. J. Behav. Health Serv. Res. 2013, 40, 111-120.
[CrossRef]

Luna, D.; Almerares, A.; Mayan, ]J.C.; Gonzalez Bernaldo de Quiros, F.; Otero, C. Health informatics in
developing countries: Going beyond pilot practices to sustainable implementations: A review of the current
challenges. J. Healthc. Inform. Res. 2014, 20, 3-10. [CrossRef]

Doan, D.T.T.; Mirzoev, T.; Nguyen, C.C.; Bui, H.T.T. Utilization of Services Provided by Village-Based Ethnic
Minority Midwives in Vietnam: Lessons From Implementation Research. |. Public Health Manag. Pract. 2018,
24,59-518. [CrossRef]


http://dx.doi.org/10.1016/j.gloenvcha.2004.01.001
http://dx.doi.org/10.1098/rstb.2013.0089
http://dx.doi.org/10.3390/ijerph8104039
http://dx.doi.org/10.1371/journal.pone.0128766
http://dx.doi.org/10.2307/1243654
http://dx.doi.org/10.3390/ijerph6051539
http://dx.doi.org/10.1186/1475-9276-13-41
http://dx.doi.org/10.1186/s12889-016-3664-y
http://dx.doi.org/10.3389/fpubh.2016.00148
http://dx.doi.org/10.1177/0002764213487347
http://dx.doi.org/10.3390/ijerph14040352
http://dx.doi.org/10.1289/ehp.8526
http://dx.doi.org/10.1016/j.disamonth.2010.10.004
http://dx.doi.org/10.1016/S0749-3797(01)00349-X
http://dx.doi.org/10.1046/j.1440-1584.2000.00303.x
http://dx.doi.org/10.1046/j.1440-1584.2000.81224.x
http://dx.doi.org/10.3402/gha.v3i0.2125
http://dx.doi.org/10.4103/1755-6783.80541
http://dx.doi.org/10.1007/s11414-012-9299-6
http://dx.doi.org/10.4258/hir.2014.20.1.3
http://dx.doi.org/10.1097/PHH.0000000000000689

Int. |. Environ. Res. Public Health 2019, 16, 4768 11 of 12

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Arcury, T.A.; Gesler, W.M.; Preisser, ].S.; Sherman, J.; Spencer, J.; Perin, J. The effects of geography and spatial
behavior on health care utilization among the residents of a rural region. J. Health Serv. Res. 2005, 40, 135-156.
[CrossRef]

Ager, A.; Pepper, K. Patterns of health service utilization and perceptions of needs and services in rural
Orissa. J. Health Policy Plan. 2005, 20, 176-184. [CrossRef]

Le, D.-C.; Kubo, T.; Fujino, Y.; Pham, T.-M.; Matsuda, S. Health Care System in Vietnam: Current Situation
and Challenges. Asian Pac. ]. Dis. Manag. 2010, 4, 23-30. [CrossRef]

Project, H.P. Health Financing Profile: Vietnam 2016; United States Agency for International Development:
Washington, DC, USA, 2016.

Giang, N.H.; Oanh, T.T.M.; Anh Tuan, K.; Hong Van, P; Jayasuriya, R. Is Health Insurance Associated
with Health Service Utilization and Economic Burden of Non-Communicable Diseases on Households in
Vietnam? Health Syst. Reform 2019, 1-15. [CrossRef]

Byrne, A.; Hodge, A.; Jimenez-Soto, E.; Morgan, A. Looking beyond supply: A systematic literature review
of demand-side barriers to health service utilization in the mountains of Nepal. . Asia Pac. ]. Public Health
2013, 25, 438-451. [CrossRef]

Toan, N.V.; Hoa, H.; Thach, N.; Hojer, B.; Persson, L. Utilization of reproductive health services in a
mountainous area in Vietnam. Southeast Asian ]. Trop. Med. Public Health 1996, 27, 325-332.

Toan, N.; Trong, L.; Hojer, B.; Persson, L. Public health services use in a mountainous area, Vietnam:
Implications for health policy. Scand. . Public Health 2002, 30, 86-93.

General Statistics Office of Vietnam. Population and Employment; General Statistics Office of Vietnam: Ha Noi,
Vietnam, 2018.

Thelin, N.; Holmberg, S.; Nettelbladt, P.; Thelin, A. Mortality and morbidity among farmers, nonfarming
rural men, and urban referents: A prospective population-based study. Int. . Occup. Environ. Health 2009,
15,21-28. [CrossRef]

Whelton, PK,; Carey, RM,; Aronow, W.S,; Casey, D.E., ]Jr; Collins, K.J.;
Dennison Himmelfarb, C.; DePalma, SM.; Gidding, S.; Jamerson, K.A.; Jones, D.W.; et al. 2017
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention,
Detection, Evaluation, and Management of High Blood Pressure in Adults: Executive Summary: A Report of
the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines.
Hypertension 2018, 71, 1269-1324. [CrossRef]

Ternent, L.M.P,; Newlands, D. Exploring biases in the double bounded dichotomous choice (DBDC) and
DBDC with open ended follow-up methods. In Proceedings of the UK Health Economists” Study Group
(UKHESG) Meeting, Cork, Ireland, 23-25 June 2010; pp. 23-25.

Hoa, T.T.M.; Darmawan, J.; Le Chen, S.; Van Hung, N.; Nhi, C.T.; An, T.N.; Damarwan, J.; Le, C.S. Prevalence of
the rheumatic diseases in urban Vietham: A WHO-ILAR COPCORD study. . Rheumatol. 2003, 30, 2252-2256.
Correia, M.; Silva, M.R.; Magalhaes, R.; Guimaraes, L.; Carolina Silva, M. Transient ischemic attacks in rural
and urban northern Portugal: Incidence and short-term prognosis. J. Stroke 2006, 37, 50-55. [CrossRef]
Jiang, B.; Sun, H.; Ru, X,; Sun, D.; Chen, Z.; Liu, H; Li, Y,; Zhang, M.; Wang, L.; Wang, L.; et al. Prevalence,
Incidence, Prognosis, Early Stroke Risk, and Stroke-Related Prognostic Factors of Definite or Probable
Transient Ischemic Attacks in China, 2013. Front. Neurol. 2017, 8, 309. [CrossRef] [PubMed]

Son, PT.; Quang, N.N.; Viet, N.L.; Khai, P.G.; Wall, S.; Weinehall, L.; Bonita, R.; Byass, P. Prevalence, awareness,
treatment and control of hypertension in Vietham—Results from a national survey. |. Hum. Hypertens. 2012,
26, 268-280. [CrossRef] [PubMed]

Taylor-Gjevre, RM.; Trask, C.; King, N.; Koehncke, N.; Saskatchewan Farm Injury Cohort Study Team.
Prevalence and Occupational Impact of Arthritis in Saskatchewan Farmers. J. Agromed. 2015, 20, 205-216.
[CrossRef] [PubMed]

Asekun-Olarinmoye, E.; Akinwusi, P.; Adebimpe, W.; Isawumi, M.; Hassan, M.; Olowe, O.; Makanjuola, O.;
Alebiosu, C.; Adewole, T. Prevalence of hypertension in the rural adult population of Osun State, southwestern
Nigeria. Int. . Gen. Med. 2013, 6, 317-322. [CrossRef]

Laverack, G.; Huy Dap, D. Transforming information, education and communication in Vietnam.
J. Health Educ. 2003, 103, 363-369. [CrossRef]


http://dx.doi.org/10.1111/j.1475-6773.2005.00346.x
http://dx.doi.org/10.1093/heapol/czi021
http://dx.doi.org/10.7223/apjdm.4.23
http://dx.doi.org/10.1080/23288604.2019.1619065
http://dx.doi.org/10.1177/1010539513496139
http://dx.doi.org/10.1179/oeh.2009.15.1.21
http://dx.doi.org/10.1161/hyp.0000000000000066
http://dx.doi.org/10.1161/01.STR.0000195209.26543.8f
http://dx.doi.org/10.3389/fneur.2017.00309
http://www.ncbi.nlm.nih.gov/pubmed/28713329
http://dx.doi.org/10.1038/jhh.2011.18
http://www.ncbi.nlm.nih.gov/pubmed/21368775
http://dx.doi.org/10.1080/1059924X.2015.1009666
http://www.ncbi.nlm.nih.gov/pubmed/25906279
http://dx.doi.org/10.2147/IJGM.S42905
http://dx.doi.org/10.1108/09654280310502852

Int. |. Environ. Res. Public Health 2019, 16, 4768 12 of 12

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Nguyen, L.H,; Tran, B.X.; Hoang Le, Q.N.; Tran, T.T.; Latkin, C.A. Quality of life profile of general Vietnamese
population using EQ-5D-5L. Health Qual. Life Outcomes 2017, 15, 199. [CrossRef]

Liu, X.; Gu, S.; Duan, S.; Wu, Y,; Ye, C.; Wang, ].; Dong, H. Comparative Study on Health-Related Quality of
Life of Farmers and Workers. |. Value Health Reg. Issues 2017, 12, 123-129. [CrossRef]

Cross, P; Edwards, R.T.; Hounsome, B.; Edwards-Jones, G. Comparative assessment of migrant farm worker
health in conventional and organic horticultural systems in the United Kingdom. J. Sci. Total Environ. 2008,
391, 55-65. [CrossRef]

Foster, ].; Powell, J.; Marshall, E.; Peters, T. Quality of life in alcohol-dependent subjects—A review. |. Qual.
Life Res. 1999, 8, 255-261. [CrossRef]

Van Nguyen, T.; Van Nguyen, H.; Nguyen, T.D.; Van Nguyen, T.; Nguyen, T.T. Difference in quality of life
and associated factors among the elderly in rural Vietnam. J. Prev. Med. Hyg. 2017, 58, E63-E71.

Van Minh, H.; Ng, N.; Byass, P.; Wall, S. Patterns of subjective quality of life among older adults in rural
Vietnam and Indonesia. |. Geriatr. Gerontol. Int. 2012, 12, 397—404. [CrossRef] [PubMed]

Centers for Disease Control and Prevention (CDC). Public health and aging: Health-related quality of
life among low-income persons aged 45-64 years—United States 1995-2001. Morb. Mortal. Wkly. Rep.
2003, 52, 1120.

Stojanovic, M.; Stefanovic, V. Assessment of health-related quality of life in patients treated with hemodialysis
in Serbia: Influence of comorbidity, age, and income. . Artif. Organs 2007, 31, 53-60. [CrossRef] [PubMed]

Hoi, L.V,; Chuc, N.T.; Lindholm, L. Health-related quality of life, and its determinants, among older people
in rural Vietnam. J. BMC Public Health 2010, 10, 549. [CrossRef]

Hoang, V.M.; Nguyen Thi, K.P; Priyanka, S. Assessment of Finacial Protection in the Vietnam Health System:
Analyses of Vietnam Living Standard Survey Data 2002-2010; WHO in Vietnam, Hanoi Medical University:
Ha Noi, Vietnam, 2012.

Le, ATK,; Vu, L.H.; Schelling, E. Utilization of health care services among internal migrants in hanoi and its
correlation with health insurance: A cross-sectional study. J. Public Health 2015, 3, 44.

Okumura, J.; Wakai, S.; Umenai, T. Drug utilisation and self-medication in rural communities in Vietnam.
J. Soc. Sci. Med. 2002, 54, 1875-1886. [CrossRef]

Thi Hoai Thu, N.; Wilson, A.; McDonald, F. Motivation or demotivation of health workers providing maternal
health services in rural areas in Vietnam: Findings from a mixed-methods study. Hum. Resour. Health
2015, 13, 91. [CrossRef]

Hang, H.M.; Byass, P. Difficulties in getting treatment for injuries in rural Vietnam. . Public Health 2009, 123,
58-65. [CrossRef]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1186/s12955-017-0771-0
http://dx.doi.org/10.1016/j.vhri.2017.03.006
http://dx.doi.org/10.1016/j.scitotenv.2007.10.048
http://dx.doi.org/10.1023/A:1008802711478
http://dx.doi.org/10.1111/j.1447-0594.2011.00777.x
http://www.ncbi.nlm.nih.gov/pubmed/22122544
http://dx.doi.org/10.1111/j.1525-1594.2007.00340.x
http://www.ncbi.nlm.nih.gov/pubmed/17209961
http://dx.doi.org/10.1186/1471-2458-10-549
http://dx.doi.org/10.1016/S0277-9536(01)00155-1
http://dx.doi.org/10.1186/s12960-015-0092-5
http://dx.doi.org/10.1016/j.puhe.2008.07.018
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Participant Recruitment 
	Measure and Instruments 
	Socioeconomic Characteristics 
	Health Status 
	Health Care Utilization and Health Information 

	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

