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Abstract

Objectives: We conducted a matched case-control study of informal workers to
determine the association between occupational classification and selected types of
noncommunicable diseases (NCDs).

Method: We extracted data of patients aged >18 years from the Thai National Health
Security Office database (NHSO) during 2011-2014. Cases were patients who had a
primary diagnosis of: diabetes mellitus (E10-E14), hypertension (I10-I15), ischemic
heart disease (I120-125) or stroke (I160-69), or thyroid gland disorder (E00-EQ7).
Controls were patients who had a primary diagnosis of intestinal or parasitic infec-
tions (A00-A09 and B25-B99), and were randomly matched 1:1 with cases of the
same age and residential area. The four-digit occupation codes recorded in the NHSO
were grouped and recoded based on the submajor groups of International Standard
Classification of Occupations (ISCO-08) as follows: agricultural workers, unskilled
workers, service, and sales workers. Analysis was performed using multivariable
conditional logistic regression.

Results: Occupation and sex inequalities were present among all the selected NCDs.
Higher risk for the four selected NCDs was found among unskilled workers. Stronger
risk for cardiovascular disease was present among males, while females had a higher
risk for metabolic disorders.

Conclusions: There is a need to understand what are the key factors that increase
the risk for NCDs among informal sector workers. Health promotion campaigns are
needed to raise awareness among economically and social disadvantaged informal
workers about the risk for NCDs. This will require collaboration between public
health and the workforce, and allocation of government budgets to address the needs

of these workers.
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1 | INTRODUCTION

Noncommunicable diseases (NCDs) are a leading cause of
mortality worldwide. NCDs accounted for 71% of all deaths,
with cardiovascular diseases, such as stroke, ischemic heart
disease (IHD), and diabetes mellitus the two leading causes
of NCDs deaths.' In 2018, global mortality was 41 mil-
lion, with almost half of them between 30 and 69 years old.
About 85% of these premature deaths occurred in low- and
middle-income countries (LMICs)." The dramatically in-
creased trend of NCDs among LMICs is attributed to the
presence of higher NCD risk factors among the socioeco-
nomically disadvantaged.2’3 In particular, the major risk
factors, such as tobacco smoking and alcohol consumption,
of NCDs were higher among the low socioeconomic group
than other groups.4

Social determinants of NCDs are defined as unequal
conditions under which people are born, live, and work,
as well as inequitable power, resources, and money be-
tween the social groups.5 These unequal conditions are
based on socioeconomic status, gender, and race.” A large
survey in European countries and a systematic review
among LMICs emphasized the linkages between social
inequality and health,®® with a higher NCD prevalence
among lower socioeconomic occupations and females.®’
Cardiovascular diseases were found to be more common
among low socioeconomic status persons, while diabetes
mellitus was common among high socioeconomic status
persons.8 Occupational classification is one of the social
determinants that can frame ways of life and social interac-
tions as well as opportunities that would affect health and
well-being in later life.”1° Occupational classification can
be used to identify target populations for health promo-
tion and NCD prevention and control; however, only few
of studies have focused on occupational classification and
NCDs.> %%

In Thailand, about 37 million people are employed and
more than half of them are in informal employment, with
almost 90% in the agricultural and service sectors.'! The in-
formal sector is defined by self-employment or home-based
contract labor without social support provided by formal em-
ployment such as social security, private health insurance,
sick and vacation leave, workers compensation.10 More than
50% of informal workers have an educational level of high
school or lower and have few protections from workplace
health hazards.'™'" To improve equity in health services
financing and provide financial risk protection, Thailand
has implemented three public insurance schemes: (1) Civil
Servant Medical Benefits Scheme (CSMBS) for government
employees, pensioners, and their dependents; (2) Social
Health Insurance Scheme (SSS) for employee in formal sec-
tor workplaces; and (3) Universal Health Coverage Scheme
(UHC) for the remaining population, including informal

workers.'? Although Thailand's UHC system provides equi-
table accessibility to health services, > the working and liv-
ing conditions of informal workers may increase their health
risks for cardiovascular diseases, hypertension, stroke, and
diabetes mellitus."”’

Thyroid disorders are group of the slow-motion disasters
that shorten life expectamcy14 and predispose individuals to
cardiovascular diseases and diabetes mellitus.' "’ Sharing
key risk factors between thyroid disorder and NCDs encour-
aged the Advisory Board of the World Thyroid Federation
propose the necessary actions to WHO to include thyroid dis-
orders as a member of NCDs.!'® Additionally, recent studies
in Thailand reported dysregulation of thyroid hormone levels
among agricultural workers exposed to pesticides.19’20

Increasing trends in cardiovascular diseases, hyperten-
sion, stroke, and diabetes mellitus have created an eco-
nomic burden in Thailand.?' In 2009, the economic cost
of NCDs was approximately 6617 million USD due to pre-
mature deaths and loss of productivity among the work-
force.?? This is a serious issue among informal workers,
where long-term illnesses can affect their livelihood and
family financial stability.23 Understanding the relationship
between occupational classification and selected types
of NCDs including thyroid disorder can provide valuable
information in developing NCD surveillance, prevention,
and control measures to provide better health for these dis-
advantaged groups.3’5’8’22’24 The aim of this study was to
identify whether specific types of informal work are asso-
ciated with an increased risk for the five selected types of
NCDs and whether there are also disparities in risk based
on gender.

2 | METHODS

2.1 | Study design and settings

We conducted a 1:1 matched case-control study within a
cohort from the National Health Security Office (NHSO),
Thailand. The NHSO is an autonomous institution and func-
tions as a health service purchaser for members of Thai
Universal Health Coverage (UHC) system which covers al-
most 75% of Thai citizens.'>'? The UHC is the main provider
of health services for informal workers and NHSO data cover
all types of illnesses diagnosed and cared for at all levels of
the health service system in Thailand. Based on Thailand
health service operation, physicians are main health care pro-
viders who are responsible for diagnosis and treatment, and
nurse practitioners are responsible for diagnosis and treat-
ment of common illnesses at primary care units. All patients
with NCDs and critical illnesses are obligatorily referred to
secondary or tertiary care facilities for diagnostic confirma-
tion and treatment. All diagnosed patients are recorded in the
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NHSO database based on the International Classification of
Disease 10th Revision (ICD-lO).25

Since the agricultural sector has highest numbers of in-
formal workers,'! we purposively selected four agricultural
provinces in Thailand including Kanchanaburi (Western
Thailand), Nakhonsawan (Lower-Northern Thailand),
Suphanburi (Central Thailand), and Pitsanulok (Northern
Thailand). These four provinces grow the main agricultural
products such as cassava, sugarcane, rice, and vegetables, and
food of the country. Also, these four provinces had higher
levels of pesticide exposure ie atrazine, glyphosate, paraquat,
and chlorpyrifos,26 that previous reports have shown impact
thyroid hormones (19-10) and metabolic disorders associated
with cardiovascular disease.>”*®

2.2 | Sample selection

During 2011-2014, 2 182 600 patients with diagnoses were
recorded in the NHSO database. Of these, we included the
413 084 persons aged >18 years. Patients with unavailable
occupational codes or irrelevant occupational codes such as
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unemployed, students, monks, or priests were excluded. Of
333 230 eligible subjects. We included 34 416 of patients
who had a primary diagnosis of diabetes mellitus (E10-E14),
hypertension (I10-115), IHD (120-125), stroke (160-69), thy-
roid gland disorder (EO0-EQ7), or intestinal or parasitic infec-
tions (A00-A09 and B25-B99) (Figure 1).

2.3 | Case selection

All patients who were diagnosed with diabetes mellitus
(n = 9792), hypertension (n = 3889) IHD (n = 4939), stroke
(n =9101), and thyroid disorders (n = 1043) were randomly
selected as cases.

24 | Control selection

The eligible patients diagnosed with intestinal or parasitic
infections (n = 10 269) were randomly assigned as controls
and matched 1:1 with each type of cases of the same age and
residential area.

Total records during 2011-2014

2,186,200 Cases

Excluded

age <18 & age>95 years

—

Eligible subjects

413,084 cases

Excluded

-Missing occupational code

- Irrelevant/incomplete
occupational codes

Eligible subjects by primary diagnosis were included for randomly selection.

\

Diabetes mellitus Hypertension

(E10-E124) (110-115)

9,792 cases

3,889 cases

Intestinal and parasitic infection

(A0O-A09 & B25 — B99)

5,652 cases

Ischemic heart

Stroke (160-69) :
disease (120-125)

9,101 cases
4,939 cases

Thyroid gland disorder (E00-EQ7)

1,043 cases

S

o

4

Case and control were randomly selected. Single control group was used to randomly assign to each
selected type of NCD cases matched by age and residential area.

Hypertension

Diabetes mellitus
2,817 pairs 1,852 pairs

J = |

Ischemic Heart
Disease 1,911 pairs

Stroke

2,174 pairs 980 pairs

)= )

Thyroid Disease }

FIGURE 1 Process of data selection and sampling frame
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2.4.1 | Occupational classification

The four digits of the occupation codes in the NHSO database
were recorded based on the national standard codes developed by
the Strategy and Planning Division, Ministry of Public Health.?
Of 780 occupational codes, only 303 occupational codes were
recorded in the NHSO database as UHC members. We recoded
the NHSO occupational codes in line with the International
Standard Classification of Occupations (ISCO-OS).3O The ISCO-
08 classified occupation into 43 submajor groups with two dig-
its. The four-digit NHSO occupation codes were aligned with
the two-digit ISCO codes as follows: personal service workers
such as waiters, hairdresser, taxi driver, etc; sale workers such
as shop salesperson, street food salesperson, shopkeeper, etc;
market-oriented skilled agricultural workers; cleaners and help-
ers such as housekeepers; agricultural laborers; laborers in con-
struction; and refuse workers and other unskilled workers.

Due to small numbers in some occupations, the occu-
pational codes were grouped into three types of occupation
based on skill level and risk of pesticide exposure from work:
(1) unskilled workers included occupations requiring physi-
cal strength and only a primary level of education, with only
a small likelihood of pesticide exposure. It included cleaner,
refuse worker, and construction laborer groups; (2) service
and sales workers included occupations which require an abil-
ity to read or manual dexterity, with very little likelihood of
pesticide exposure. It included the personal service and sales
workers groups; and (3) agricultural workers included the
skilled agricultural worker and agricultural laborers groups.3 0

242 | Education level

The education level was classified into three groups accord-
ing to the educational system and context in Thailand: (1)
lower than primary school, (2) primary school, and (3) high
school and higher. Due to large numbers of missing data, we
kept the cases and controls without educational level data and
assigned them to a not available group (N/A) to ensure the
adequacy of sample size.

2.43 | Age and residential area

The age of subject was determined on the date of diagnosis
with selected illness. Residential area was defined based on
province code of the patient reported to the NHSO database.

2.5 | Data analysis

Descriptive analyses were presented as the number and per-
centage for nominal and ordinal scale variables, mean (SD),

and median for interval scale variables. Cases and controls
were compared to ensure age and residential area were com-
pletely controlled for using matching process.

Multivariable conditional binary logistic regression was
used to calculate odds ratio and 95% confidence interval. P-
value was calculated using a McNemar test and P < .05 was
considered as statistically significant. We developed a multi-
variable model by including a priori-selected variables, sex, and
highest education factors. Matched variable, that is, age and res-
idential area did not include in the multivariate model because
both the variables presented identical distribution (P = 1.00).

3 | RESULTS

3.1 | Selected diseases descriptive analysis
Among the five selected NCDs, diabetes mellitus was the
most common (9792 cases), followed by stroke (9101 cases)
and THD (4932 cases) (Table 1). We found a higher percent-
age of female patients compared to male patients for diabe-
tes mellitus, hypertension, and thyroid disorders, by up to
four times. In contrast, IHD and stroke were more common
in males than females (Table 1). Among all eligible cases,
the most reported only had a primary level of education. The
number of cases was distributed unequally across the four
provinces, with diabetes mellitus most commonly found in
Suphanburi province (32.7%), hypertension most commonly
found in Kanchanaburi province (28.1%), IHDs and stroke
most commonly found in Nakonsawan (33.7% and 32.4%,
respectively), and thyroid disorders most commonly found
in Pitsanulok province (33.4%) (Table 1). Among the cases
of diabetes, the occupation with the largest percentage of
cases was agricultural workers, while for hypertension, IHD,
stroke, and thyroid disease, the largest percentage of cases
was found among unskilled workers. The age of patients with
thyroid disorder (mean = 46.3, SD = 13.2) was younger than
the other diseases (Table 1).

3.2 | Characteristics of selected diseases
cases and matched control

All five diseases were compared with matched controls
who were diagnosed with intestinal or parasitic infections
(A00-A09 and B25-B99). Age and residential area were
completely matched for all cases (P = 1.000). Table 2 pre-
sents the distribution of various factors between cases and
controls. The distribution of sex was significantly different
for all diseases (P < .001) but the distribution of educa-
tional level (P < .05) and occupation type (P < .001) were
only significantly different for hypertension, IHD, and
stroke (Table 2).
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3.3 | Multivariable conditional logistic
regression analysis

Multivariable conditional logistic regression was used to
estimate the odds ratio of each illness adjusted for sex and
education. Agricultural work was used as the reference group
for all diseases, except diabetes. The results were presented
separately as follows:

3.4 | Diabetes mellitus

We found that males were significantly less likely to develop
diabetes than females by 20% (adjusted odds ratio 0.802;
95% CI 0.720-0.894). Unskilled workers presented a higher
risk for diabetes mellitus compared to agricultural workers
(adjusted odds ratio 1.197; 95% CI 1.018-1.407). However,
educational level was not associated with diabetes mellitus
(P > .05). (Table 3).

3.5 | Hypertension

Males had a slightly higher risk for hypertension compared
to females (adjusted odds ratio 1.102; 95% CI 1.015-1.329).
Those subjects whose educational level was high school
and higher had a significantly greater risk for hypertension

Journal of Occupational Health g LEYM

compared to those with lower education (adjusted odds ratio
1.396; 95% CI 1.088-1.792). The unskilled worker group
had a significantly higher risk for hypertension compared
to agricultural workers (adjusted odds ratio 1.345; 95% CI
1.152-1.571).

3.6 | Ischemic heart disease

The multivariable conditional binary logistic regression
showed that males had about three times higher risk for
IHD than females (adjusted odds ratio 3.255; 95% CI 2.813-
3.766). Unskilled workers and service workers had a signifi-
cantly higher risk for IHD compared to agricultural workers
(adjusted odds ratio 1.496; 95% CI 1.273-1.757 and 1.369;
95% CI 1.104-1.698, respectively).

3.7 | Stroke

Similar to IHD, males had a higher risk for stroke than fe-
males (adjusted odds ratio 3.118, 95% CI 2.725-3.567).
Education level was significantly associated with stroke,
with those whose educational level was primary school
(adjusted odds ratio 1.382, 95% CI 1.146-1.668) or above
primary school (adjusted odds ratio 1.381, 95% CI 1.046-
1.825) was at higher risk for stroke compared to those whose

TABLE 3 Conditional logistic regression analysis to estimate the adjusted odds ratio and 95% Confidence interval (CI)

Ischemic Heart

Diabetes Mellitus Hypertension Disease Stroke Thyroid Disorders
Factors OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Sex
Female 1 1 1 1 1
Male 0.802°  0.720-0.894 1.102° 1.015-1.329 3.255° 2813-3766 3.118° 2725-3567 0.310°  0.247-0.388
Education level
Below 1 1 1 1
elementary
Elementary 0.884  0.762-1.026 1.177  0976-1419 1.185  0967-1452 1.382° 1.146-1.668 0.942  0.718-1.238
Above 0.926  0.755-1.136  1.396° 1.088-1.792 1.115  0.828-1.502 1.381° 1.046-1.825 1.178  0.841-1.649
elementary
N/A 0960  0.820-1.124 1.057  0.870-1285 1266  1.025-1.564 1452° 1.191-1.769 1.060  0.797-1.410
Occupation
Agricultural 1114 0942-1318 1 1 1 1
worker
Service and 1.197°  1.018-1407 1.345° 1.152-1.571 1.496° 1273-1.757 1.552° 1.337-1.802 1.270°  1.015-1.589
Sales worker
Unskilled 1 1.057  0.855-1.305 1.369° 1.104-1.698  1.302° 1.052-1.611 1.219  0.895-1.661

worker

Note: OR is Odds ratio adjusted for sex and highest education.
*P-value < .05.
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educational level was below primary school. Unskilled
workers and service workers had significantly higher risk
for stroke compared to agricultural workers (adjusted odds
ratio 1.302; 95% CI 1.052-1.611 and 1.552; 95% CI 1.337-
1.802, respectively).

3.8 | Thyroid gland disorder

Females had a higher risk for thyroid disorders than males
(adjusted odds ratio 0.310, 95% CI 0.247-0.388) and those
in the unskilled worker group had a higher risk compared
to agricultural workers (adjusted odds ratio 1.270; 95% CI
1.015-1.589).

4 | DISCUSSION

Based on our knowledge, this study is one of the few stud-
ies that focused on NCDs among informal workers. After
controlled for age, residential area, sex, and education, we
found that among these informal workers, unskilled workers
were at the highest risk of all five NCDs: diabetes mellitus,
IHDs, hypertension, stroke, and thyroid disorders. However,
service workers were also at significantly elevated risk of
cardiovascular diseases, that is,. IHD and stroke compared to
agricultural workers.

The demographics of reported cases to NHSO empha-
sized the benefits of the universal health coverage (UHC) to
the poor.lz’13 Almost half of the reported cases had only ele-
mentary education and were unskilled workers. The number
of cases reported to the NHSO likely reflected the real bur-
den of diabetes mellitus, IHD, hypertension, stroke, and thy-
roid disorders in Thailand, because the database covers 75%
of Thai citizens.'*" Routinely analyzing NHSO data would
assist in identifying health risks in this population and help in
targeting needed health interventions.

Our study underlined the health inequities found across
occupational classifications and aligns with studies in other
countries.>® We confirmed higher risks of cardiovascular
diseases and hypertension in people with low socioeco-
nomic status, such as unskilled laborers, after controlling
for age, sex, education, and residential area. The present
findings were consistent with other studies in Asia and
LMICs 22731534 1y Thailand, unskilled worker is in the low-
est quintile of monthly income and commonly hold only el-
ementary education.'' Such condition may likely result in
adverse living, working, and social conditions among un-
skilled labors, as well as more health risky behaviors such as
smoking, alcohol consumption, and poor diet.*>*% In ad-
dition, a national survey in Thailand revealed that only 17%
of unskilled labors reported adequate physical activity.33
Previous studies reported higher risk of diabetes mellitus in

high-income groups 6-8.32.33 \which contrasted with our find-

ings. This is likely because our study population was from
the UHC health care system and was in informal sector jobs
that was mostly in low socioeconomic group.''

Besides occupation, sex inequalities were confirmed for
all selected NCDs. Males are at higher risk of cardiovas-
cular diseases and hypertension. These results are similar
to previous studies,>*!** but differ from a cohort study in
Japan.32 The higher risk of cardiovascular diseases and hy-
pertension among males is likely linked to a higher preva-
lence of smoking and alcohol consumption in males versus
females in Thailand.** Also, physical inactivity among males
is higher than females in Thailand.*® Interestingly, females
had a higher risk of diabetes mellitus than males, by 20%,
which is consistent with the Thai national health examina-
tion survey.?’3 One possible explanation of this higher risk for
diabetes in females is obesity, since the latest Thai national
survey found a higher prevalence of obesity in females com-
pared to males.* The possible explanation linkages between
obesity and diabetes mellitus are the dysfunction of adipose
tissue and insulin resistance among obese persons.35 Also,
nutritional changes during pregnancies can alter glucose me-
tabolism in mothers and offspring in later life.*® We found a
higher risk of thyroid disorders among females and unskilled
laborers. Previous studies in Thailand found elevated thy-
roid hormones among pesticide using farmers compared to
organic farmers,'** but our study did not find an elevated
risk among agricultural workers. However, the higher preva-
lence of thyroid disorders among females is consistent with
previous studies.>” Our finding addresses necessary action
to against thyroid disorders in this population. The disease
can compromise work performance and productivity that will
affect informal workers’ livelihood. Also, the diseases can in-
duce risk of cardiovascular diseases, diabetes mellitus, and
even shorten life expectancy.14

This study revealed lower risk for agricultural workers
than fir unskilled workers that likely relates with the surveil-
lance of chemical residual in blood in agricultural workers.
In Thailand, all primary care units have been sponsored by
the Community Health Funds to proactively assess chemi-
cal residual in blood in agricultural workers and that also si-
multaneously screen for hypertension and diabetes mellitus.
Agricultural workers who have screening result higher than
the normal value have been sequentially offered health pro-
motion programs and behavioral change programs.39

Although our study confirmed the need for NCD preven-
tion and control among a disadvantaged occupational group
such as unskilled laborers, it should be noted that this study
had some limitations. First, our assignment of occupational
group was based on the self-report at the time of diagnosis
and may have changed over the working life of the patient.
Second, we used the NHSO database which does not collect
data on the major risk factors (smoking, alcohol consumption,
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physical inactivity and unhealthy diet) for NCDs which may
affect our interpretation. Due to such limitation, we used sex
as a proxy variable for different distribution of these risk fac-
tors between male and female.> Third, our study focused on
in informal workers who were the UHC members and so is
unlikely to cover high-income employment. Fourth, the cat-
egory of unknown educational level revealed a significant
association with THD, thus further investigation is needed.
Finally, our study was limited to four provinces in Thailand
that were mainly agricultural areas, thus the results may not
generalize to the whole population of Thailand.

5 | CONCLUSION

Elevated risk for NCDs among unskilled workers emphasizes
the need for health education among the economic and so-
cially disadvantaged groups. Although the Universal Health
Care system in Thailand can reduce health inequity in term
of accessibility to care, additional focus and budgetary al-
lotment is needed along with a collaboration between public
health practitioners and the workforce population to develop
relevant health promotion campaigns.
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