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Abstract: This study aims to determine the impact of COVID-19 on the daily lives, agricultural work-
ing lives, and mental health of farmers in northern Thailand. This cross-sectional study was carried
out in September and October 2021 by interviews. From the stratified random sampling, 2046 farmers
responded. There were five sections on the interview form, including demographics, daily life,
agricultural working life, stress, and depression experienced during the COVID-19 pandemic. The
results show that COVID-19 negatively affected the daily lives of the farmers, making it worse by
61.2%. COVID-19 increased the cost of planting (57.4%) and the cost of agrochemicals and fertilizers
(69.9%). It also decreased the prices of agricultural products (73.5%) as well as agricultural extensions
(66.5%). The markets and logistics of agricultural products during the pandemic were more difficult
than before it (72.8% and 65.1%, respectively). Half of the farmers (50.3%) had moderate stress, and
the highest scores were for the loss of household income (mean ± SD = 3.92 ± 0.94) and increased
household expenses (mean ± SD = 3.92 ± 0.98). With regard to depression, 19.6% of farmers had
depressive symptoms, and the multivariate analysis shows that the mental health of farmers was
associated with the changes in their daily and agricultural working lives, as well as with financial
problems. The remarkable findings indicate that the farmers who had high and extremely high stress
levels had a higher prevalence of depression than the farmers who had no stress (adj.OR = 10.10 and
22.45, respectively). Our results lead to the conclusion that the COVID-19 crisis had an impact on
the daily lives, agricultural working lives, and mental health of farmers. The results of this study
can be used to provide pertinent guidance, and they have implications for government and other
relevant organizations in their COVID-19 efforts to improve agricultural systems and sustain the
mental health of farmers.
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1. Introduction

The COVID-19 pandemic has triggered a serious human health crisis worldwide. As
of November 3, 2021, COVID-19 had infected over 247 million people and is responsible
for the deaths of 5 million people worldwide. In Thailand, COVID-19 has infected over
1.93 million people and is responsible for 19,394 million deaths [1,2]. Governments world-
wide have implemented public health measures, including lockdowns, quarantine, and
travel restrictions, to control the rapid spread of COVID-19. Although the measures have a
high level of efficiency in controlling the spread of disease, they have also had an impact
on several sectors, in particular, the public health, transportation, logistics, education,
socioeconomic, and agricultural sectors [3–6]. With regard to the agricultural sector, the
agriculture industry worldwide was not prepared to deal with a crisis such as COVID-19 [7].
A study by Pan et al. [8] suggests that COVID-19 has had an effect on crop production, the
production supply, livestock production, the income and employment of farmers, economic
crop development, sales models, product trade, and leisure. COVID-19 has also restricted
agricultural extension services and the food supply to the markets [9].

The COVID-19 pandemic can have detrimental effects on mental health and wellbeing.
The changes in daily and working lives may increase the risk of developing mental disor-
ders, including stress, anxiety, depression, and suicidal thoughts [10–12]. Farmers are one of
the vulnerable groups affected by the COVID-19 pandemic. The study by Cevher et al. [13]
reveals that farmers had high levels of anxiety during the COVID-19 pandemic. They also
found that factors such as age, place of residence, income, the type of farm, the size of the
cultivated land, the use of trucks, animal husbandry, and access to support influenced the
levels of anxiety. Understanding the factors that influence the mental health of farmers will
inform the government and healthcare providers and help them to find problem-solving
strategies. Psychiatrists play an important role in supporting people with mental health
problems and the psychosocial consequences in this emergency crisis [14].

In Thailand, the COVID-19 pandemic has occurred in four waves. The fourth wave of
COVID-19 had the highest numbers of confirmed cases and deaths in comparison to the
other waves. After each wave of the pandemic, the government mandated public health con-
trol measures, including lockdowns, transportation control, working from home, physical
distancing, and the closures of department stores, restaurants, markets, and food shops [15].
These measures have impacted various sectors, including the agricultural sectors. The
agricultural sector is a major part of Thailand’s economy. In 2020, agricultural production
accounted for 8.65% of Thailand’s gross domestic product (GDP) and contributed THB
1.36 trillion [16]. Agricultural households numbered approximately 7.55 million, and em-
ployed 35% of the total workforce [17,18]. However, the workforces in the agricultural
sector have faced problems of poverty and debt, especially the workforces in the northern
and northeastern regions of Thailand [18,19]. The COVID-19 crisis had a greater negative
impact on farm households than general households. The income losses due to COVID-19
were 39% for farm households, in contrast to 19% for general households [19].

Most studies have determined the impact of COVID-19 on general populations; how-
ever, studies regarding the impact of COVID-19 on the agricultural working lives and
mental health of farmers are scarce [20,21]. Therefore, this study aims to examine the
impact of COVID-19 on the daily lives, agricultural working lives, and mental health of
farmers in northern Thailand. We also determined the factors associated with stress levels
and depression among farmers. The findings are useful in providing pertinent guidance
and they have implications for the government and other relevant organizations in their
COVID-19 efforts to improve the agricultural system and maintain the mental health
of farmers.

2. Materials and Methods
2.1. Study Design and Participants

This cross-sectional study was conducted across eight provinces of northern Thailand:
Chiang Mai, Chiang Rai, Lampang, Lamphun, Phrae, Nan, Payao and Mae Hong Son.
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The sample size was calculated using the Taro Yamane formula, and stratified random
sampling was conducted (Figure 1) [22]. The participants were invited by invitation from
health-promoting hospitals in September and October of 2021. The inclusion criteria for
the participants were as follows: farmers aged 18 years and above; farmers living in
one of the eight provinces in northern Thailand; and farmers able to communicate in
the Thai language. Then participants were interviewed for approximately 10–15 min by
trained interviewers.

Figure 1. Stratified random sampling and numbers of samples in eight provinces of northern Thailand
(Created by Tableau Desktop 2021.1, LLC, Seattle, WA, USA [22]).

2.2. Interviews

All of the interviewers were trained by the investigator team before interviewing the
participants. Trained interviewers explained the objectives of the study, and asked question
by question. The participants answered the questions according to their facts, opinions, and
behaviors. There were five sections on the interview form, including demographics, daily
life, agricultural working life, stress, and depression experienced during the COVID-19
pandemic. The questions regarding daily life included the behaviors of wearing a facemask,
social distancing, and cleaning hands with alcohol. The questions regarding agricultural
working life included: the type of agriculture; the rotation, duration, and method of planta-
tion; the working hours; the labor, costs, and agrochemical and fertilizer use; agricultural
production; logistics; and economic status. The pattern of questions regarding daily life
and agricultural working life referred to the direction of the changes during the COVID-19
pandemic, compared with the time before the pandemic. The words in the answer choices
included “changed”, “unchanged”, “decreased”, “increased”, “more difficult”, and “eas-
ier”. Mental health was defined using stress levels and depression. The stress levels were
measured using a 5-point Likert rating scale: (1) no stress; (2) mild; (3) moderate; (4) high;
and (5) extremely high. The participants were also asked 26 questions regarding the causes
and levels of stress. Depression was measured using the Patient Health Questionnaire
(PHQ-9) as a depression screening tool. There were nine questions, and the score options
for each question were: not at all; several days; more than half the days; and nearly every
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day. The English language PHQ-9 was translated into Thai by Lotrakul et al. [23]. The
continuous measure is a summary score ranging from 0 to 27. The cut-off points for de-
pressive symptoms were classified into four categories: less than 7 indicated no depressive
symptoms; 7–12 indicated mild depressive symptoms; 13–18 indicated moderate depressive
symptoms; and equal to or higher than 19 indicated severe depressive symptoms. The Thai
version of the PHQ-9 had acceptable internal consistency (Cronbach’s alpha = 0.79) and
high specificity (r = 0.98).

2.3. Statistical Analysis

The descriptive statistics, including the frequency (n), percentage (%), mean, and
standard deviation (SD), are presented. For the multivariate analysis, the demographic
variables, and the variables that were significantly associated with stress levels and depres-
sion at p < 0.05, were included in the model. Multiple linear regression with the stepwise
method was used to determine the factors associated with the stress levels. Beta (B) and
standard error (SE), and a 95% confidence interval (95%CI), were calculated and are pre-
sented. Binary logistic regression with the backward method was used to determine the
factors associated with depression. Depression was categorized into two groups before
the binary logistic regression analysis: depressive symptoms and no symptoms. Mild,
moderate, and severe symptoms were classified as depression. The adjusted odds ratio
(adj.OR) and a 95%CI are presented.

3. Results and Discussion
3.1. Demographic Characteristics of Farmers

Table 1 presents the demographic characteristics of the farmers. The results found that
nearly half of the farmers (47.7%) had a household income of THB 1000–5000/month, that
56.5% of them graduated from primary education, and that 82.3% of them were married. A
total of 70% of the farmers had had at least one COVID-19 vaccination, and 54% of them
had had two doses of the vaccine.

3.2. Changes in Daily and Agricultural Working Lives Due to the COVID-19 Pandemic

COVID-19 affected changes in the daily lives of the farmers in a worse direction
(61.2%). The majority of farmers (87.1%) always wore facemasks when meeting other
people, while 34.1% always wore masks when living with family members. Most of them
(72.5%) always maintained social distancing from others, and 25.5% always cleaned their
hands with alcohol.

With regard to the changes in the agricultural working lives in a worse direction, the
COVID-19 pandemic increased the costs of planting (57.4%) and the costs of agrochemicals
and fertilizers (69.9%). It also decreased the prices of agricultural products (73.5%), as
well as the access to agricultural extensions (66.5%). In addition, the markets and logistics
of agricultural products during COVID-19 were more difficult to implement than in the
past (72.8% and 65.1%, respectively). With regard to the economic aspects, the pandemic
affected the losses of household income (80%), while increasing expenses (69.8%) and debt
(48.1%) at the same time (Table 2).

3.3. Stress Levels and Depression Due to COVID-19 Pandemic

Half of the farmers (50.3%) had moderate stress, followed by those with high stress
(27.6%), mild stress (17.7%), extremely high stress (2.5%), and no stress (1.9%). In terms of
the causes of stress, the five issues that had the highest stress level scores were as follows:
loss of household income (mean ± SD = 3.92 ± 0.94); increased household expenses
(mean ± SD = 3.92 ± 0.98); increased COVID-19 cases (mean ± SD = 3.62 ± 0.97); increased
death from COVID-19 cases (mean ± SD = 3.56 ± 0.99); wearing a facemask during the
pandemic (3.55 ± 1.12); and increased household debt (mean ± SD = 3.51 ± 1.19). In terms
of depression, the majority of farmers (80.4%) reported no symptoms, followed by those
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who reported mild symptoms (12.4%), severe symptoms (3.7%), and moderate symptoms
(3.5%) (Figure 2 and Table 3).

Table 1. Demographic characteristics of the farmers (N = 2046).

Parameter n (%) or
Mean ± SD

Age (years) 53 ± 11

Gender Male 1077 (52.6)
Female 969 (47.4)

Household income <THB 1000/month 88 (4.3)
THB 1000–5000/month 975 (47.7)

THB 5001–10,000/month 749 (36.6)
>THB 10,000/month 234 (11.4)

Education No study 82 (4.0)
Primary education 1155 (56.5)

Secondary education 705 (34.5)
Bachelor’s degree 97 (4.7)

Higher than bachelor’s degree 7 (0.3)

Marital status Single 166 (8.1)
Married 1684 (82.3)

Divorced/widowed 196 (9.6)

Comorbidity Yes 652 (31.9)
No 1394 (68.1)

COVID-19 vaccination Yes 1433 (70)
No 613 (30)

Number of COVID-19 vaccination doses
1 321 (15.7)
2 1105 (54.0)

>2 7 (0.3)
n: frequency; SD: standard deviation.

Table 2. Changes in daily lives and agricultural working lives due to COVID-19 pandemic.

Parameter n (%)

Daily lifestyle Worse direction 1252 (61.2)
Better direction 11 (0.5)

Unchanged 783 (38.3)

Wearing facemask when meeting other people Always 1782 (87.1)
Sometimes 232 (11.3)

Never 32 (1.6)

Wearing facemask when living with family members Always 697 (34.1)
Sometimes 711 (34.8)

Never 638 (31.2)

Keeping socially distanced from others Always 1483 (72.5)
Sometimes 540 (26.4)

Never 23 (1.1)

Frequency of cleaning hands with alcohol Always 522 (25.5)
Sometimes 1405 (68.7)

Never 119 (5.8)

Type of plant cultivation Changed 624 (30.5)
Unchanged 1422 (69.5)

Rotation of planting Decreased 504 (24.6)
Increased 60 (2.9)

Unchanged 1482 (72.4)

Duration of planting Shorter period 403 (19.7)
Longer period 88 (4.3)

Unchanged 1555 (76.0)

Method of planting Changed 261 (12.8)
Unchanged 1785 (87.2)
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Table 2. Cont.

Parameter n (%)

Number of days per week on the farm Decreased 743 (36.3)
Increased 77 (3.8)

Unchanged 1226 (59.9)

Plant protection Decreased 484 (23.7)
Increased 274 (13.4)

Unchanged 1288 (63.0)

Number of laborers Decreased 953 (46.6)
Increased 45 (2.2)

Unchanged 1048 (51.2)

Costs of planting Increased 1175 (57.4)
Decreased 188 (9.2)

Unchanged 683 (33.4)

Access to agrochemicals and fertilizers More difficult 708 (34.6)
Easier 35 (1.7)

Unchanged 1303 (63.7)

Quantity of agrochemical and fertilizer use Increased 559 (27.3)
Decreased 345 (16.9)

Unchanged 1142 (55.8)

Types of agrochemical and fertilizer use Changed 677 (33.1)
Unchanged 1369 (66.9)

Costs of agrochemicals and fertilizers Increased 1430 (69.9)
Decreased 59 (2.9)

Unchanged 557 (27.2)

Crop yields Decreased 946 (46.2)
Increased 94 (4.6)

Unchanged 1006 (49.2)

Prices of agricultural products Decreased 1504 (73.5)
Increased 109 (5.3)

Unchanged 433 (21.2)

Quality of agricultural products Decreased 971 (47.5)
Increased 123 (6.0)

Unchanged 952 (46.5)

Markets of agricultural products More difficult 1489 (72.8)
Easier 48 (2.3)

Unchanged 509 (24.9)

Logistics of agricultural products More difficult 1332 (65.1)
Easier 42 (2.1)

Unchanged 672 (32.8)

Access to agricultural extensions Decreased 1361 (66.5)
Increased 35 (1.7)

Unchanged 650 (31.8)

Household income Decreased 1636 (80.0)
Increased 72 (3.5)

Unchanged 338 (16.5)

Household expense Increased 1428 (69.8)
Decreased 13 (6.4)

Unchanged 487 (23.8)

Household debt Increased 985 (48.1)
Decreased 91 (4.4)

Unchanged 970 (47.4)
n: frequency.
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Figure 2. Stress and depression among farmers due to COVID-19 pandemic.

Table 3. Means ± SD of stress levels.

Causes Mean ± SD

Household income 3.92 ± 0.94
Household expenses 3.92 ± 0.98

COVID-19 cases 3.62 ± 0.97
Death from COVID-19 cases 3.56 ± 0.99

Wearing a facemask 3.55 ± 1.12
Household debt 3.51 ± 1.19

Maintaining social distancing 3.49 ± 1.11
Prices of agricultural products 3.47 ± 1.15

Markets of agricultural products 3.47 ± 1.20
Costs of planting 3.42 ± 1.09

Cleaning hands with alcohol 3.41 ± 1.12
Logistics of agricultural products 3.30 ± 1.24

Costs of agrochemicals and fertilizers 3.36 ± 1.21
Type of plant cultivation 3.25 ± 1.06

Crop yields 3.16 ± 1.18
Quality of agricultural products 3.14 ± 1.15

Access to agrochemicals and fertilizers 3.05 ± 1.16
Quantity of agrochemical and fertilizer use 3.01 ± 1.15

Type of agrochemical and fertilizer use 2.98 ± 1.16
Labor 2.98 ± 1.12

Rotation of planting 2.89 ± 1.08
Number of days on the farm 2.87 ± 1.06

Duration of planting 2.86 ± 1.06
Planting protection 2.85 ± 1.09
Method of planting 2.81 ± 1.08

Access to agricultural extensions 2.67 ± 1.24
SD: standard deviation.

3.4. Factors Associated with Stress Levels among Farmers Due to COVID-19

A multiple linear regression analysis found that stress levels were positively associated with
having a comorbidity (B ± SE = 0.094 ± 0.033), changes in daily life (B ± SE = 0.131 ± 0.019),
and cleaning hands with alcohol (B ± SE = 0.116 ± 0.020). It was also positively associated
with changes in the type and method of planting (B ± SE = 0.226 ± 0.041 and 0.274 ± 0.049), the
decreased rotation of planting and crop yields (B ± SE = 0.074 ± 0.027 and 0.063 ± 0.018),
difficulty in logistics (B ± SE = 0.099 ± 0.020), decreased access to agricultural extensions
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(B ± SE = 0.100 ± 0.019), and increased household debt (B ± SE = 0.090 ± 0.017). Stress
levels were also negatively associated with wearing a facemask when meeting other people
and while living with family members (B ± SE= −0.154 ± 0.041, and −0.071 ± 0.021,
respectively), shorter periods of planting (B ± SE= −0.149 ± 0.029), and the increased costs
of planting (B ± SE= −0.042 ± 0.018) (Table 4).

Table 4. Multiple linear regression for analyzing factors associated with stress levels among farmers
due to COVID-19 pandemic.

Factors B SE 95%CI p Value

Having comorbidity 0.094 0.033 0.029, 0.159 0.005 **
Changes in daily life 0.131 0.019 0.093, 0.170 <0.001 **

Wearing facemask when meeting other people −0.154 0.041 −0.235, −0.073 <0.001 **
Wearing facemask when living with family

members −0.071 0.021 −0.112, −0.030 0.001 **

Frequency of cleaning hands with alcohol 0.116 0.020 0.076, 0.155 <0.001 **
Change in type of plant cultivation 0.226 0.041 0.145, 0.307 <0.001 **

Decreased rotation of planting 0.074 0.027 0.020, 0.127 0.007 **
Shorter period of planting −0.149 0.029 −0.207, −0.091 <0.001 **

Change in method of planting 0.274 0.049 0.178, 0.369 <0.001 **
Increased costs of planting −0.042 0.018 −0.076, −0.007 0.018 *

Decreased crop yields 0.063 0.018 0.028, 0.098 <0.001 **
Difficulty in logistics 0.099 0.020 0.059, 0.138 <0.001 **

Decreased access to agricultural extensions 0.100 0.019 0.064, 0.137 <0.001 **
Increased household debt 0.090 0.017 0.056, 0.123 <0.001 **

B: beta; SE: standard error; 95%CI: 95% confidence interval; * p < 0.05; ** p < 0.01.

3.5. Factors Associated with Depression among Farmers Due to COVID-19

The binary logistic regression analysis found that the demographic factors associated
with depression were: gender (adj.OR = 1.34, 95%CI = 1.02−1.77 for males); marital status
(adj.OR = 2.20, 95%CI = 1.24−3.89 for divorced/widowed); comorbidity (adj.OR = 1.54,
95%CI = 1.15−2.07); and COVID-19 vaccination (adj.OR = 0.51, 95%CI = 0.37−0.71). Daily
life factors included: wearing a facemask when meeting other people (adj.OR = 4.13,
95%CI = 1.61−10.63 for sometimes, and adj.OR = 2.98, 95%CI = 1.95−4.54 for never); wear-
ing a facemask when living with family members (adj.OR = 0.229, 95%CI = 0.15−0.35
for sometimes, and adj.OR = 0.52, 95%CI = 0.37−0.73 for never); and cleaning hands
with alcohol (adj.OR = 2.38, 95%CI = 1.07−5.28 for always). The agricultural factors
included the type of plant cultivation (adj.OR = 1.64, 95%CI = 1.22−2.21), plant pro-
tection (adj.OR = 2.05, 95%CI = 1.47−2.85), and access to agrochemicals and fertilizers
(adj.OR = 1.63, 95%CI = 1.19−2.21 for easier access, and adj.OR = 3.71, 95%CI = 1.48−9.31 for
more difficult). The economic factors included the loss of household income (adj.OR = 1.72,
95%CI = 1.06−2.79) and changes in household debt (adj.OR = 2.98, 95%CI = 2.13−4.17 for
decreased debt, and adj.OR = 6.15, 95%CI = 2.99−12.66 for increased debt).

In terms of the stress levels associated with depression, the farmers who reported
high and extremely high stress levels had a higher prevalence of depression than the
farmers who had no stress (adj.OR = 10.10, 95%CI = 1.26−80.79 for high stress levels, and
adj.OR = 22.45, 95%CI = 2.55−197.65 for extremely high stress levels) (Table 5).
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Table 5. Binay logistic regression for analyzing factors associated with depression among farmers
due to COVID-19 pandemic.

Factors n (%) Adj.OR 95%CI p Value

Gender Female (ref.) 165 (17.0)
Male 236 (21.9) 1.34 1.02, 1.77 0.039 *

Marital status Single (ref.) 40 (24.1)
Married 281 (16.7) 0.74 0.47, 1.17 0.199

Divorced/
widowed 80 (40.8) 2.20 1.24, 3.89 0.007 **

Comorbidity No (ref.) 252 (18.1)
Yes 149 (22.9) 1.54 1.15, 2.07 0.004 **

COVID-19 vaccination Yes (ref.) 33. (23.0)
No 71 (11.6) 0.51 0.37, 0.71 <0.001 **

Wearing facemask when
meeting other people

Always (ref.) 302 (16.9)
Sometimes 84 (36.2) 4.13 1.61,10.63 0.030 *

Never 15 (46.9) 2.98 1.95, 4.54 <0.001 **

Wearing facemask when
living with family

members

Always (ref.) 189 (27.1)
Sometimes 157 (22.1) 0.23 0.15, 0.35 <0.001 **

Never 55 (8.6) 0.52 0.37, 0.73 <0.001 **

Cleaning hands with
alcohol

Never (ref.) 14 (11.8)
Sometimes 273 (19.4) 1.84 0.87, 3.88 0.110

Always 114 (21.8) 2.38 1.07, 5.28 0.033 *

Type of plant cultivation Unchanged (ref.) 184 (12.9)
Changed 217 (34.8) 1.64 1.22, 2.21 0.001 **

Plant protection Unchanged (ref.) 162 (12.6)
Decreased 36 (13.1) 0.74 0.46, 1.19 0.219
Increased 203 (41.9) 2.05 1.47, 2.85 <0.001 **

Access to agrochemicals
and fertilizers

Unchanged (ref.) 189 (14.5)
Easier 11 (31.4) 1.63 1.19, 2.21 0.002 **

More difficult 201 (28.4) 3.71 1.48, 9.31 0.005 **

Household income Unchanged (ref.) 39 (11.5)
Increased 8 (11.1) 0.71 0.25, 2.07 0.129
Decreased 354 (21.6) 1.72 1.06, 2.79 0.028 *

Household debt Unchanged (ref.) 83 (8.6)
Decreased 29 (31.9) 2.98 2.13, 4.17 <0.001 **
Increased 289 (29.3) 6.15 2.99, 12.66 <0.001 **

Stress level No (ref.) 1 (2.6)
Mild 19 (5.2) 1.90 0.23, 16.00 0.554

Moderate 184 (17.9) 4.57 0.57, 36.96 0.151
High 168 (29.7) 10.10 1.26, 80.79 0.029 *

Extremely high 29 (56.9) 22.45 2.55, 197.65 0.005**
n: frequency; adj.OR: adjusted odds ratio; 95%CI: 95% confidence interval; * p < 0.05; ** p < 0.01.

4. Discussion

The COVID-19 pandemic changed the daily lives of farmers in a worse direction. In
our study, the farmers reported suffering from the government measures put in place to
control the rapid spread of COVID-19, such as wearing facemasks when meeting other
people and maintaining social distancing from others. The study by Wang et al. [24] found
an association between mental health and facemask use. Wearing a facemask might cause
an internal conflict of stress, leading to confusion and mental distress [25].

In terms of the changes in agricultural working lives, our study reveals that COVID-19
had an impact on the costs of planting, the costs of agrochemicals and fertilizers, the prices
of agricultural products, and the markets and logistics of agricultural products. These
results agree with previous studies that suggest that COVID-19 affected crop production,
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the production supply, livestock production, the income and employment of farmers,
economic crop development, sales models, product trade, and agricultural extension
services [8,9]. All these changes could be the result of the farmers’ financial problems. Thai
farmers have faced poverty for many years and, therefore, the COVID-19 crisis has the
potential to push the Thai people into extreme poverty [20]. In terms of the markets and
logistics of agricultural products, transportation and border restrictions might affect these,
resulting in changes in consumer demand and the delivery of agricultural products to
markets [26].

Psychological stress is the body’s response to pressured situations, and it contributes
to a variety of physical and mental health issues [27]. Our results found that half of the
farmers (50.3%) had moderate stress due to COVID-19. Importantly, the results also found
that the highest stress level scores were found in relation to the loss of household income
and increased household expenses. It is likely that farmers were more concerned about
economic losses than changes in agricultural working life. Importantly, our results show
that the farmers who had high and extremely high stress levels had a higher prevalence of
depression than the farmers who had no stress (OR = 10.10 and 22.45). Depression is the
most common mental disorder worldwide. It is a mood disorder that can cause serious
problems in daily life, and that can potentially lead to suicide. Depression is caused by a
complex interaction of biological, social, and psychological factors. Psychological stress is
an important factor affecting depression [28,29], and it can increase the risk of depression. In
this study, the PHQ-9 was used as a depression screening tool. The PHQ-9 is a reliable and
valid instrument used to screen for depression in primary care and to aid diagnosis. The
detection of depression in its early stages may improve mental health before it progresses to
more extensive problems [30]. Therefore, the government and healthcare providers should
establish medical support systems to improve the mental health of farmers, coupled with
agricultural and economic support.

Biological factors, including gender, marital status, and comorbidity, were determi-
nants of the mental health of farmers. Our results indicate that the farmers who were
male, divorced/widowed, or who had comorbidities had a higher prevalence of mental
health problems. The study by Ragasa et al. [31] suggests that men were more pessimistic
about income loss than women. Asian men are usually the heads of the family and the
main wage earners, so, in this study, they took a more serious view in terms of the effects
of income. Married people are perceived as more likely to have greater social support,
so marriage enhances psychological wellbeing [32]. People living with chronic physical
diseases might have chronic pain and emotional stress, leading to the development of
mental disorders [33].

The changes in the aspects of agricultural working life during COVID-19 were also an
important factor affecting the mental health of farmers. In our study, the agricultural factors
affecting the mental health of farmers included the type of farming, the methods and costs
of planting, the rotation and periods of planting, plant protection, logistics, agricultural
extension services, crop yields, and access to agrochemicals and fertilizers. Lockdown
and other measures potentially threaten agricultural production systems and crop yields.
The measures limited access to farms, and the maintenance of social distancing resulted
in a shortage of labor and decreased crop yields. The measures implemented during the
harvesting periods of some crops resulted in the spoilage of ready-to-harvest products,
consequently decreasing crop yields, and leading to a shortage of food supplies in the
markets. Logistical problems in terms of the provision of agrochemicals, fertilizers, and
seeds were another reason for the decreased crop yields. Decreased crop yields were also
associated with reductions in purchasing power and food demand, which were due to
the closure of restaurants, food shops, and hotels [26,34,35]. The reduction in consumer
purchasing power is another reason behind the decrease in the income of farmers over the
long term. When the income of farmers is reduced, they might attempt to reduce expenses
associated with the type and method of planting, the rotation and duration of planting,
and crop protection. In this case, this resulted in a reduction in the quantity and quality of
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the crops [7]. The study by Timilsina et al. [36] suggests that the government should take
action to provide quality seeds, fertilizers, technology, and financial support to farmers to
help with the improvement of the agricultural sector during the pandemic. Agricultural
extensions also play a vital role in the translation of research into practices. Guidance from
agricultural extensions could help farmers in their adaptation, enabling them to survive
during the current COVID-19 crisis [37]. Direct access to agricultural extensions during
COVID-19 was more difficult because of the transportation restrictions and social distanc-
ing measures [9]. Finding suitable communication approaches towards farmers should be
considered. An improvement in the functional performance of the infrastructure in the agri-
cultural sectors by government and agricultural extensions could enhance resilience [26].
Therefore, support from the government and agricultural extensions is key for enhancing
food security, as well as for the maintenance of a sustainable agricultural system.

Economic factors were recorded as being crucial for the mental health of farmers.
In our study, farmers who faced financial problems had a higher prevalence of mental
health problems than the farmers who did not face these problems. Our results agree with
the study by Paul et al. [38], which suggests that farmers were feeling higher levels of
stress (OR = 3.029, 95%CI = 1.079−8.502) than unemployed people. Most Thai farmers
are classified as being in the lower income bracket, and the study shows that they earn a
living by daily income. Furthermore, most farmers were classified as vulnerable people,
who were unable to maintain livelihoods, and who had difficulty accessing financial
support, technology, tools, and knowledge [26]. The measures during COVID-19 may
have threatened the work on the farms, markets, and logistics. This threatened their
livelihoods and economic status, resulting in psychological suffering [38]. During the
COVID-19 crisis, the Thai government launched relief measures to alleviate the impact.
The government paid compensation to informal workers, at a rate of THB 5000 per person
for three months, transferring the money to a bank account registered with PromptPay
by an ID Card [39]. Most of the farmers were classed as informal workers. However,
this program was designed for workers who had mobile phone and Internet access. In
actuality, most Thai farmers are poor and illiterate, so this program made it more difficult
to get this compensation support. Therefore, looking to the future, the government should
design a program that is more suited and more accessible to farmers. Informal workers
in Thailand, which include farmers, also face health and safety problems at work because
labor legislation has not protected all of the informal sectors. Under the labor legislation,
informal workers are classified as “self-employed”, rather than as “employees”. Therefore,
the farmers were not covered by the legislation in matters of health and safety [40,41].
Most farmers usually receive health services from primary healthcare units near their
villages. However, this is only provisional treatment, as the capacities of health facilities
are not sufficient. There is also a shortage of medical specialists in the healthcare units [42],
especially occupational physicians and psychiatrists. In addition, there are several barriers
to the primary healthcare units for informal workers, including a lack of knowledge about
occupational health hazards and occupational diseases, no relationship with occupational
physicians, no referral pathways, no time to visit a workplace, and long waiting times for
specialists [43]. Therefore, the government should safeguard the health of informal workers
and increase the capacities of primary healthcare facilities in terms of the staffing workforce
and health professional skills.

To improve the agricultural system and the mental health of farmers during the
COVID-19 pandemic, interdisciplinary collaboration should be pursued. The government
and relevant agricultural organizations should improve the functioning of the infrastructure
in agricultural sectors to maintain the agricultural system [26]. The government needs to
establish medium- to long-term plans to address the mental health consequences during the
pandemic [44]. Healthcare providers should establish a medical support system to improve
the mental health of farmers. A mental health consultation system should be developed
to advise primary healthcare providers and other health professionals [10,12]. Stewart
and Appelbaum [45] point out that psychiatrists need to continue to diagnose, treat, and
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manage their patients through the possible approaches, including through telemedicine
and other virtual forms of care. In addition, providing online mental health services could
increase the opportunities to reach people with mental health problems [43]. Psychiatrists
should be involved in the decision-making committees and the triage in their hospitals in
order to protect the human rights of people with mental disorders. Psychiatrists should
also lobby governments, policymakers and service planners to increase the availability of
mental health services and psychological interventions [43,44]. Therefore, psychiatrists play
a key role in supporting the healthcare system and promoting psychological interventions.

The strength of this study is the extensive sample used for the data collection during
the period of the fourth wave of COVID-19 in Thailand. This wave had the highest numbers
of confirmed cases and death cases, compared with the other waves. The results from this
study and other similar work is useful for government and other relevant organizations
when they are managing their COVID-19 efforts and policymaking. However, there are
some limitations. First, the cross-sectional design of this study might not clearly explain
some causal relationships. A longitudinal study in further research could yield useful
insights for government, policymakers, and healthcare providers. Second, the stress level
assessment instrument has not been validated, so the results may be difficult to compare
with other studies. Third, some sociodemographic factors, which have an impact on mental
health, were not collected, including the number of people in the households and the levels
of satisfaction with their own lives. Further research needs to be concerned with these
factors. Last, the study was only conducted on farmers in northern Thailand; therefore, the
findings may not be transferable to other areas. Further research needs to be carried out on
farmers in other regions of Thailand.

5. Conclusions

Our study led to the conclusion that the COVID-19 crisis had an impact on the daily
lives, agricultural working lives, and mental health of farmers. Agricultural and household
economic problems are factors that have an important impact on the mental health of
farmers. These results should be taken into consideration when solving problems through
interdisciplinary collaboration. The agricultural extensions provided by the government
play a vital role in providing training programs. The main issues that need addressing in
training programs during the COVID-19 crisis include the selection of the type and method
of planting, the methods of enhancing agricultural productivity, and plant protection
practices. Support from the government in terms of agricultural markets, prices, and
logistics is also relevant to solving the problem. The government needs to establish medium-
to long-term plans in order to address the mental health consequences during the pandemic.
An amendment of the labor legislation is needed to protect the health of all informal workers.
Enhancing the capacities of primary healthcare facilities, in terms of the staffing workforce
and health professional skills, is also needed. Furthermore, government and healthcare
providers should establish medical support systems to improve the mental health of farmers.
A mental health consultation system should be developed to advise primary healthcare
providers and other health professionals. Providing online mental health services could
increase the opportunities to reach people with mental health problems. All these supports
could reduce the household economic problems of farmers, and could, consequently,
decrease the mental disorders in this large demographic. Therefore, government and
relevant organizations have key roles to play in solving these problems. The results of
this study can provide useful guidance and they have implications for government and
other relevant organizations in their COVID-19 efforts to sustainably improve agricultural
systems and the mental health of farmers. To enhance agricultural systems and the mental
health of farmers in a sustainable way, more research, in a longitudinal investigation, is
needed. The longitudinal investigation could provide information about the trends of the
changes in the long-term effects of the COVID-19 pandemic.
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