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ABSTRACT

Antibiotics are chemical compounds that inhibit the growth of microorganisms to
fight bacterial infections and, therefore, have been a central pillar of modern
medicine. In recent years, there has been increasing awareness of the rising rate of
their global consumption, especially in younger age groups. Exposure to antibiotics
could happen not only during the first few months of newborns, but also indirectly
through maternal consumption during pregnancy as well as during delivery.
Indeed, epidemiological findings and meta-analyses have confirmed the association
between early antibiotic exposures and risks for allergenic diseases and obesity.
Recent gut microbiome studies have provided mechanistic evidence supporting the
role of antibiotic-induced dysbiotic gut microbiota in developing those diseases.
However, no mechanistic evidence is available to convince restorative powers of
breastfeeding on the disrupted gut microbiome and intestinal barrier function
following antibiotic exposures in early-life. To address the fundamental questions
related to complex traits of both exposure to antibiotic and breastfeeding’s impacts
in early-life, new experimental models are needed to differentiate short- and long-
term effects of prenatal vs early postnatal exposure to antibiotics on gut microbiome
and resistome (i.e., the collection of antibiotic resistance genes) of newborns.

Keywords: gut microbiota, antibiotic exposure

Introduction
Antibiotics,

anti-infective

In recent years, gut microbiome studies have

agents,  first provided mechanistic evidence supporting the role of

discovered in the early twentieth century, have been
widely applied in modern medicine and their global
consumption has increased markedly over time [1]. In
recent years, there has been increasing awareness of the
rising rate of their global consumption, especially in
younger age groups [2]. Antibiotics are commonly
prescribed to children during respiratory tract and
urinary  tract  infections  [3-5].  Penicillins,
cephalosporins, and macrolides are the antibiotic
compounds commonly dispensed to children [6]. A
study reported that broad-spectrum antibiotics,
especially  third-generation  cephalosporins, are
frequently prescribed for children in Eastern and
Southern Europe, Asia, North America, and Latin
America [7]. Another overlooked source of early-life
antibiotic exposure is their administration to the mother
during pregnancy or at birth [8]. Antibiotic exposure
in early-life has been associated with later development
of allergic conditions and obesity in childhood with
positive associations confirmed by meta-analyses [9-
11], although published evidence is not entirely
consistent.

antibiotic-induced dysregulation of gut microbiota
(termed dysbiosis) in developing those diseases [12].
An additional concern is the potential emergence of
antibiotic resistance in the gut microbiome of
newborns, following exposures to antibiotics in early-
life [13]. Pregnancy is a critical period usually
characterized by concurrent changes of endocrine,
metabolic and immune functions intended to support
the normal growth and development of the fetus [14].
During pregnancy, the maternal microbiota mainly
vaginal and intestinal microbiota undergo drastic
changes [15]. Maternal antibiotic use during
pregnancy is known to affect the vaginal microbiota
and, consequently, could hamper the vertical transfer of
microbes to newborns during delivery [16]. Maternal
microbiota during gestation plays a significant role in
programming the future immune system of the
offspring [17]. Although WHO and UNICEF have
established recommendations to exclusively breastfeed
newborns until their 6-month of age [18, 19], the
decision of every mother is mainly influenced by
economic, environmental, social, and political factors.
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Current challenges and future directions

To address the fundamental questions related
to complex traits of both exposure to antibiotic and
breastfeeding’s impacts in early-life, new experimental
models are needed to differentiate short- and long-term
effects of prenatal vs early postnatal exposure to
antibiotics on gut microbiome and resistome (i.e., the
collection of antibiotic resistance genes) of newborns.
This knowledge will fill current gaps and contribute to
develop a framework for antibiotic stewardship in
perinatal and neonatal care. Importantly, breastfeeding
itself and/or microbial biomarkers related to
breastfeeding are of potential future interventions and
policy implementation in infants in order to maintain a
healthy gut microbiota development. We posit that
microbiome sequencing efforts will contribute to
potential selection of biomarkers that may be used in
future interventions and will contribute to mechanistic
understanding by highlighting potential mechanisms of
how maternal breast milk restores gut microbiota and
intestinal barrier functions in newborns under the
pressure of antibiotics.

In addition to birth mode and neonatal diet,
others and we have confirmed that early-life exposure
to antibiotic has a profound impact on the composition
and functions of the gut microbiota [20-22]. Animal
experimental studies focused in early-life are providing
a growing body of evidence that early antibiotic
exposure leads to gut dysbiosis, and subsequent
impairments in metabolic and immune functions as
well as behavior [23-32]. Several human studies have
reported a reduced abundance of Bifidobacteria and an
increased Enterobacteriaceae in neonates who exposed
antibiotics in early-life [20, 33-35]. Among them,
some studies have indicated that the dysbiotic gut
microbiota cannot fully recover months after cessation
of antibiotic treatment. Furthermore, a single dose of
antibiotics during birth, known as intrapartum
antibiotic prophylaxis (IAP), often used in caesarean
section, can significantly alter the infant gut microbiota
and this effect has been shown to persist until at least
three months of age [20].

A serious consequence of antibiotic-induced
alternations in gut microbiome is the emergence of
resistome and its links to colonization resistance
against multidrug-resistant bacteria [36]. Surprisingly,
limited data are available on the impact of early-life
antibiotics in the development of resistome by the gut
microbiota. Antimicrobial resistance is an important
concern for global public health authorities. The
enrichment in the resistome may increase the risk for
transfer of resistance genes towards potential
pathogens, further compromising the clinical
management of infections. Some studies have
demonstrated the existence of resistance genes in the
early-life microbiota [37, 38]. A recent report
demonstrated the enrichment of genes conferring
resistance to [-lactam antibiotics together with
increased Proteobacteria and Firmicutes following

TUN, HM / J Health Sci Altern Med (2019) 1(3):1-5

maternal IAP [39]. The association between maternal
IAP and expression of B-lactam resistant genes in the
oral microbiome of both mother and neonates has been
previously reported [40]. Well-established findings
also indicate that gut microbiota plays a crucial role in
the host’s defense against pathogens such as
Clostridium difficile [41, 42]. This can be a concern
particularly relevant to hospital settings where
antibiotic use and antibiotic-resistant exposure are
more frequent. Antibiotic-induced perturbations in gut
microbiome disrupt bacterial metabolic functions and
colonization resistance against C. difficile but this
appears to be dependent on antibiotic type [43]. In
contrast, there is limited data available to link
antibiotic-induced gut microbiome changes with
subsequent colonization resistance against multidrug-
resistant (MDR) Escherichia coli. The emergence of
MDR E. coli is a fast-rising concern in children, due to
its high prevalence mainly in resource-limited
countries, where contaminated environment might be
the source of infection [44].

Studies in animal models have shown that
antibiotic exposure during pregnancy provides a
dysbiotic microbiota with a reduced diversity in the gut
of offspring [28]. Furthermore, antibiotic-induced gut
dysbiosis can lead to a disruption in colonization
resistance against bacterial pathogens [45-47]. Several
efforts, therefore, have been undertaken to investigate
how to restore altered gut microbiome. Although fecal
microbiota transplant (FMT) is a promising approach
to restore disrupted gut microbiome in adults, there are
challenges to apply it in younger children. In this
context, scores of studies have confirmed that
breastfeeding is a natural remedy to restore beneficial
microbes of early microbiome in children and protect
against negative health outcomes later in life [48, 49].
However, no mechanistic evidence is available to
support the restorative powers of breastfeeding on the
disrupted gut microbiome and intestinal barrier
function following antibiotic exposures in early-life.

Breast milk, a natural diet of newborns,
contains a diverse population of microbe that may
colonize the infant gut through breastfeeding.
Colonization of the infant’s gut is a complex trait
depending on multiple factors including gestational
age, birth mode, type of feeding, and environmental
exposures [50].  Multiple studies have reported
differences in gut microbiota profile of breastfed vs
non-breastfed individuals during infancy as well as
adulthood [51]. Our recent study confirmed that
breastfeeding has a beneficial impact on early gut
microbiota development and subsequent protection
against childhood overweight [52]. Another study also
showed that breastfeeding is highly associated with
reduced abundances of specific antibiotic resistant
genes and mobile genetic elements through modulation
of microbial community in the gut [53]. Furthermore,
breastfeeding has been known to provide higher
colonization resistance against FEnterobacteriaceae
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compared to the formula-feeding (54). Notwithstanding
these few and far between reports, data on the role of
breastfeeding in the context of antibiotic-induced gut
dysbiosis is largely missing.

We prone a stepwise approach to dissect in
mechanistic terms how breastfeeding provides
restorative effects on antibiotic-induced gut dysbiosis
in early-life and subsequent colonization resistance.
Our preliminary data point to a beneficial effect of
breastfeeding, which restores the abundance of a
probiotic bacterium whose abundance was diminished
by early antibiotic exposure. We are confident that this
strategy will generate translational findings that could
also be applicable in implementing and developing
policies and guidelines in pediatric care and
management.
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Published December 26, 2019 factors contributing to hypertension (HT) in patients with diabetes mellitus (DM) in
rural Thailand. A case was selected from Chiang Sean Hospital who was diagnosed
as HT with DM. Data were extracted from both medical records and interview with
patients to determine the socio-economic factors. A Thai-men aged 52 years with
body mass index (BMI) at 25.69 kg/m?, waist 96 cm was diagnosed with HT and
DM 4 years ago. He was under the cared for and treated at Chiang Sean Hospital
with the blood pressure at 167/110 mmHg and oral enarapril 5 mg. was the first
drug of choice. His blood glucose level at the beginning was 123 mg/dl and
Metformin 500 mg was given. During the follow up at Chiang Sean Hospital, he
still had a high blood pressure with uncontrolled blood sugar level. He also had
dyslipidemia and gout with high cholesterol level (244 mg/dl), high triglyceride
level (334 mg/dl), high level of low-density lipoprotein (121 mg/dl) and high uric
acid level (12.1 mg/dl). He lived in a poor family and had low education. He also
lived with poor family support. Health professionals should focus on holistic care
approach in treating and caring for patients living with complicated Non-
communicable disease (NCD) condition as this is essential to cover both individual
pathological and socio-economic surrounding factors for proper case management.
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care need by accessing health care services. Thailand
However, is not excluded from the trend of NCD even

Introduction
Non-communicable disease (NCD) is a major

public health threat globally which is needs large
investment for treatment and care [1, 2]. World Health
Organization (WHO) reported that 41 million people
were killed from NCD globally in each year which is
equivalent to 71.0% of all deaths [3]. Every year, a
NCD accounts for premature deaths of 15 million
people aged 30-60 years with 85.0% of it occurring in
low and middle income countries including Thailand.
WHO also reported that tobacco use, physical
inactivity, the harmful use of alcohol and unhealthy
diet were the potential risk factors of NCD [3]. WHO
indicated that poverty was closely related to and
initiated NCD particularly in developing countries [4].
Nearly 30.0% of death related to NCD were reported in
low-income courtiers [4].

Thailand’s health care system has been
recognized as one of the best health care service system
among developing countries particularly in having
great health insurance system to make sure that all
citizens have met the basic medical and public health

in rural areas. Many NCD cases present a complicated
pathology which is often related to other factors such
as socio-economic and lifestyle [2].

In 2018, Chiang Sean District reported that
the morbidity rate of HT and DM were 1,114 per
100,000 populations and 423 per 100,000 populations
respectively. Meanwhile, the numbers of comorbidity
of HT and DM with complicated cases are rapidly
increasing [5-8]. Several standard drugs were used for
treatment and its complication prevention purposes [9,
10] Therefore, the objective of this case report was to
understand the significance of both the clinical critical
points and the impact of socio-economic factors on
patients with hypertension (HT) and diabetes mellitus
(DM) and its management in persons who lived in rural
Thailand.
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Methods

A case report was conducted at Chiang Sean
hospital which is a secondary hospital located in rural
Thailand. A study and access to all medical records
were permitted by the hospital director and the chief of
chronic disease management clinic for completion of
the case investigation. The investigators consisted of a
medical doctor, nurse, and public health professional.
A case diagnosed with HT and DM was selected from
NCD clinic. A case was asked to obtain informed
consent before extracting all relevant information from
various sources including obtaining information from
face-to-face interview. Data were collected from
medical records, laboratory results, a doctor’s view,
and also interview to get data on socio-economic
status.

Results
A Case

A married Thai-man aged 52 years was
diagnosed as HT and DM. On 10th July 2019, he was
asked to join the study. His body mass index (BMI)
was 25.69 kg/m2, waist was 96 cm. He had been
diagnosed as HT with DM 4 years ago. His blood
pressure when he began on treatment was 167/110
mmHg. and was treated with oral enarapril 5 mg. Oral
metformin 500 mg. was given to control blood glucose
level of 123 mg/dl at the first day of treatment. His last
visit at Chiang Sean hospital found the uncontrolled
both blood pressure and blood glucose (Table 1). He
also was diagnosed as with dyslipidemia and gout
eventually. Many biomarkers were presented over the
standard levels; cholesterol (244 mg/dl), triglyceride
(334 mg/dl), low density lipoprotein (121 mg/dl), and
uric acid (12.1 mg/dl) (Table 1). High levels of these

Table 1 History of laboratory results

Bannakit, W / J Health Sci Altern Med (2019) 1(3):6-9

biomarkers are resulting in the development of other
health problems (Figure 1)

Personal behaviors

A case had no education and had several poor
health behaviors including drinking alcohol for 27
years, and regular unhealthy diet. He also lived in poor
economic conditions with 5 family members. He
worked as a famer and did unprofessional jobs in the
village. Sticky rice was the main food with local salty
and spicy food. Fermented fish and food were
common. He claimed that he had no time and place for
exercise but drinking alcohol every day. He says that it
was too difficult to follow the advice of a doctor or
nurse from hospital to maintain healthy diet since he
has limited choices. He has lived in severe poverty
with his family which makes him sad and stressed
leading to the use of alcohol. Eventually, he was
diagnosed with gout and dyslipidemia.

Discussion

Today, people in rural Thailand are facing a
serious health problem, NCD, which is developed
based on their personal behaviors and also socio-
economic status. This problem needs to be addressed
by the involvement of several sections; patient, family,
and community. There is a large expense required for
case management while attending a hospital. The
patient needs to get several pills a day to control blood
glucose, blood pressure, uric acid, and lipid levels. If a
patient can not follow the advice from health
professionals, severe complications will develop which
would be difficult to manage later [11, 12]. However,
the complications are not developed from only
patients’ personal characteristics but also from social
and economic factors. To address this particular

Date Uric acid Cholesterol LDL (mg/dl) Triglyceride BP (mmHg) FBS (mg/dl)  HbAlc (%)
(mg/dl) (mg/dl) (mg/dl)
Feb 12 2014 6.8 N/A N/A N/A 200/120 N/A N/A
Feb 19" 2014 N/A 244 121 334 167/110 90 N/A
June 92014 12.1 N/A N/A N/A 130/80 N/A N/A
Sep 1%,2014 9.2 N/A N/A N/A 149/103 N/A N/A
May 15" 2015 N/A 234 100 363 136/106 105 N/A
Aug 7" 2015 9.7 N/A N/A N/A 130/90 109 N/A
Oct 30™,2015 N/A 196 77 350 137/90 N/A N/A
April 18" 2016 10.8 204 400 667 129/90 133 N/A
July 292016 N/A N/A N/A N/A 125/88 128 N/A
Jan 27,2017 9.3 N/A N/A N/A 152/97 N/A N/A
Sep 25,2017 8.1 N/A N/A N/A 142/105 125 N/A
Sep 21,2018 N/A N/A N/A N/A 130/91 186 N/A
Sep 26,2018 N/A N/A N/A N/A 155/98 106 9.3
Oct 24" 2019 N/A N/A N/A N/A 153/97 184 N/A
Jan 24% 2019 N/A N/A N/A N/A 140/82 167 N/A
April 18" 2019 6.7 N/A N/A N/A 161/94 183 N/A
July 10",2019 N/A N/A N/A N/A 140/90 233 N/A
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problem among people living in rural Thailand, it
needs the cooperation from many organization and
functions.

Boonprasan [13] reported that the HT
development in Thai rural people stems from their
culture related to food consumption, which is related to
our study. Moreover, a case study had high body mass
index, which was from his dietary behaviors and no
exercise. This was consistent with the study of
Legyam, et al. [14] which reported that rural people in
Thailand had a problem of overweight due to lack of
knowledge and poor attitude. In our study, we found
that family and community roles were important for
control of blood pressure and blood glucose level of a
patient. Several studies reported family support had a
positive impact on control of blood glucose among
type 2 diabetes and on control of blood pressure among
HT patients [15, 16, 17].

Since this is a case report which is selected
from many complicated cases attending a NCD clinic
in a hospital with long history in medical care and
treatment, therefore, some medical records may not be
complete. And also in the section of interview, some
previous exposures or risk behaviors were not
completely recalled.

Conclusion

Having HT and DM among the rural Thai
people is becoming a common challenge with several
driving factors including individual pathogenesis,
personal behavior, family, and community. Living in a
family with poor economic status with poor health
behaviors puts many Thai rural people at risk for NCD
particularly HT and DM. To address this certain
problem, the cooperation among the health care givers
who have different background such as medical doctor,

nurse, public health professional is needed to improve a
patient approach skill which is focused on holistic care.
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ABSTRACT

Currently, burnout is problem that is more common than is generally believed. This
research is a cross-sectional study that aimed to evaluate the levels of job burnout
among housekeepers working in a university. A total of 130 housekeepers were
randomized, with data collected between February and May 2019 using a self-
administered questionnaire consisting of demographics, occupational factors and
the Maslach Burnout Inventory (MBI). The result shows that 67.7% of participating
housekeepers had a low level of emotional exhaustion, 74.6% had a low level of
depersonalization, and 76.9% had a high level of personal achievement. Based on
these results, the burnout levels of all workers should be assessed, particularly those
who work in different sections and who have diverse responsibilities; ii) measures
should be taken to reduce the exhaustion and tiredness of personnel; and iii) a shift

Mae Fah Luang University.
All rights reserved.

work system should be applied.

Keywords: Burnout levels, Housekeeper, University

Introduction

Burnout is a medical problem that is more
common than is generally believed. It manifests as a
reaction to job stress, causing reduced motivation and
effectiveness. Burnout has been reported as playing a
role in work-related psychological distress among
people working in service sectors. Stress, which is the
reaction of individuals to demands (stressors) [1], is an
integral part of all aspects of life and can play a
positive role by increasing alertness among staff in the
workplace. Burnout was first proposed in 1974 by
Freudenberger, a psychologist; according to the
definition of burnout, an individual suffers from
burnout when he or she is unsuccessful, is worn down
and becomes exhausted as a result of excessive
demands on his or her energy, power, and resources
[2]. Many studies have attempted to verify the
relationship between stress and burnout, and they have
also examined the relationship between burnout and
employee satisfaction [3], burnout and gender, burnout
and workload [4], and burnout and personality [5].

In general, professionals’ function at high
levels if their work provides positive feedback. Some
authors describe burnout as the “progressive loss of
idealism, energy, and purpose experienced by people in
the helping professions as a result of their work™ [6].
The term ‘burnout’ is not synonymous with ‘job
stress’, ‘fatigue’, ‘alienation’ or ‘depression’, although
the recent popularity of the term has led to some

confusion. Three main dimensions describe burnout
syndrome: emotional exhaustion, depersonalization,
and personal achievement. Some studies have found
that emotional burnout and depersonalization had a
negative impact on the life satisfaction of employees
who worked in hotels in China [3].

Housekeepers face job stresses similar to
those of other staff members because they strive to
provide a clean, healthy, safe, comfortable, and
satisfactory environment at the highest level possible.
They also work closely and often face to face with
people who influence the quality of the perceived
service. Housekeepers are required to provide
satisfaction directly and to endure long working hours,
seven days a week. The risk factors that make the
incidence of work-related stress highly relevant to
housekeepers include heavy physical workloads and
excessive bodily motions that present high risks of
back injuries, forceful upper limb motions involving
awkward positions that pose a high risk of neck or
shoulder and arm injuries, and space limitations
necessitating ~ many  uncomfortable  postures.
Interpersonal disharmony and heavy workloads in the
workplace are factors that exacerbate burnout
syndrome in housekeepers [7]. Here, the levels of
burnout among housekeepers working in a university
are determined.
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Methods

Participants

The study population consisted of
housekeepers working in a university; specifically, one
of university in Chiang Rai Province, Thailand, was
selected as the case study. A total of 190 personnel
working in this university composed the population
group. Data were collected between February and May
2019. Following Taro Yamane’s (1973) [8] formula for
p=0.05 and Krejcie & Morgan (1970) [9], 130
participants were determined to be a suitable sample
size. The research instrument was a self-administered
questionnaire that consisted of three parts. The first
part contained 11 items and collected demographic
data, including gender, age, marital status, the number
of family members, the number of children, family
caregiving roles, income per month, expenses per
month, personal diseases, smoking history and history
of alcohol consumption. The second part collected
information on occupational factors such as work
experience and work rules, while the last part included
the Maslach Burnout Inventory (MBI) developed by
Maslach and Jackson [10], which was translated into
Thai [11]. The MBI is a tool for detecting and
measuring the severity of burnout syndrome. It is a 22-
item instrument that assesses the degree of burnout in
terms of three subscales: i) emotional exhaustion and
lack of energy; ii) depersonalization, which is an
interpersonal relationship leading to cynicism with
negative attitudes regarding patients or colleagues,
feelings of guilt, avoidance of social contact and
withdrawal into oneself; and iii) personal achievement,
which is a feeling of incompetence. For purposes of
simplification, regarding personal achievement, an
individual has a negative outlook and feels unable to
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given together with frequency and percentage values.
IBM SPSS was used to analyze the data.

Results

The housekeepers in this university were
mostly female (89.2%), with 10.8% being male. The
average age was 41+£10.29 years, and most were
married (62.2%) with no personal diseases (76.2%) and
with more than three people in their family (53.8%). A
total of 46.2% had no children, while 29.2% had one
child; 66.9% had special caregiving roles in their
family such as those involving a baby, an elderly
individual, a disabled person and a bedridden person. A
total of 46.2% had a monthly income of 5,001-7,000
THB, and 34.6% had monthly expenses of 7,001-9,000
THB. Regarding health behavior, 91.5% were
nonsmoking, and 65.4% did not consume alcohol. The
average work experience was 4 (£3.87) years, and
48.5% of the housekeepers thought that the rules of the
workplace were moderately strict (Table 2).

Table 2 Distribution of participants according to their
demographics

Factor n %

Total 130 100.0
Gender

Male 14 10.8

Female 116 89.2
Age (years)

<20 3 2.3

21-30 19 14.6

31-40 44 33.8

41-50 43 33.1

51-60 15 11.5

> 60 6 4.6

Min.=20, Max.=70, Mean=41.46, S.D.=10.29
Marital status

move the situation forward. For each question, scores Single 26 20
were rated as low level, moderate or high level (Table Married 81 62.2
1). A high score in the first two sections and a low Divorced 1 8.5
in the last section may indicate burnout Widowed 10 77
score in the y urnout. Separated ) s
Number of family members (persons)
Table 1 Interpretation of the self-test Maslach Burnout 1-3 60 46.2
Inventory >3 ) 70 53.8
Number of children (persons)
- - None 64 46.2
Section Low Moderate High 1 38 292
2 27 20.8
level level level - | 0.8
Burnout 17 1829 30 Family caregiving role
o Yes 87 66.9
Depersonalization 5 6-11 12 No 43 33.1
. Income/month (THB)
Personal Achievement 40 34-39 33 <5.000 4 3]
5,001-7,000 60 46.2
7,001-9,000 59 45.4
>9,000 7 54
Expenses/month (THB)
Statistical analysis ? (5)6()10(')/ 000 3‘2 ;5;
All items were coded and s.cored, and the 7,001 — 9,000 45 346
completed questionnaires were subjected to data > 9,000 25 192
analysis. The distribution of demographic and
occupational factors in the sampling group according to
the respondents’ demographic characteristics were
J Health Sci Altern Med 11



Table 2 Distribution of participants according to their
demographics (Cont.)

Factor n %

Having a medical condition or disease

Yes 31 23.8

No 99 76.2
Smoking

Yes 6 4.6

No 119 91.5

Quit 5 3.8
Alcohol consumption

Yes 29 223

No 85 65.4

Quit 16 12.3
Work experience (years)

<1 5 3.8

1-3 71 54.6

4-6 29 223

>6 25 19.2

Min.=0.33, Max.=17, Mean=4.1, SD.=3.87
Housekeeper attitudes toward working rules

Workplace rules are mostly strict 54 41.5
Workplace rules are moderately strict 63 48.5
Workplace rules are not very strict 13 10.0

Discussion and conclusion

A housekeeper’s workload includes cleaning
bathrooms, vacuuming and dusting, mopping floors,
wiping windows, and collecting and disposing of
garbage. Although the literature has explicated the
relationship between job stress and burnout, few
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mostly strict or moderately strict. The work history
survey showed that housekeepers worked for 8 hours,
with a 30-60-minute break per day. Compared with
previous similar research methods for different
occupations with more accountability, such as
psychiatrists, almost 80% of Thai psychiatrists had low
levels of personal achievement [13]. Almost half of all
sales representatives working in pharmaceutical
companies had low levels of emotional exhaustion,
moderate levels of depersonalization and high levels of
personal achievement [14]. Thus, an increase in the
daily working hours of housekeepers may increase
their levels of burnout. The results suggest that the
three items indicating the level of burnout gave no
burnout signal among the housekeepers who worked in
the university. According to the findings, the following
suggestions are made: i) evaluate the results by
carrying out studies to determine the burnout levels of
housekeepers who work in different sections and who
have diverse responsibilities; ii) take measures to
reduce the exhaustion and tiredness of personnel that
are frequently seen in people subjected to burnout [15],
and iii) apply a shift work system.
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vulnerable to NCDs and care for those who have
already been diagnosed with NCDs. Several studies
have demonstrated that not only wealthy persons or

Introduction
Non-communicable diseases (NCDs) are
clearly recognized as the main human health threat in

the 21st century, particularly among people with
modern lifestyles [1]. These diseases have also
emerged as one of the most significant health problems
in developing countries [2]. NCDs can lead to many
problems, especially with respect to health system
expenditures, concerning prevention among those

those living in modernized areas but also those living
in poor economic conditions are at risk of developing
NCDs. The World Health Organization (WHO) has
reported that more than 41 million people are killed by
NCDs each year, and 85.0% of these deaths occurred in
low- and middle-income countries. Among these
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deaths, 37.0% occurred among those aged 30-69 years,
which constitutes premature death [3].

In 2018, approximately 14 million people
lived with at least one NCD among the Thai
population, and the more than 300,000 deaths caused
by NCDs accounted for 73.0% of the total number of
deaths in Thailand [4]. The Department of Disease
Control in the Ministry of Public Health in Thailand
reported that in 2014, Thais lost a total of 14.7 million
disability-adjusted life years (DALYs) due to NCDs
[5]. Thailand uses more than 2,520 million baht per
year of NCD prevention and control, including
treatment and care for those who are already diagnosed
[6]. There are several risk factors for NCD
development, such as smoking [7], alcohol use [8], low
engagement in exercise [9], and a high-salt diet [10].
NCDs are not limited to individuals from high
economic backgrounds; rather, they are also reported
among poor people, such as the hill tribe populations in
Thailand [11].

Type 2 diabetes mellitus (T2DM) has been
recognized as the leading threat among NCDs in the
Thai population [12]. A five-year (2010-2014) study on
the morbidity and mortality related to T2DM among
the Thai population clearly showed that the number of
deaths attributed to T2DM and related conditions
increased significantly [13]. Both those who live in
urban cities and rural villages are at risk of T2DM in
Thailand [14].

The hill tribe people are a group of individuals
who migrated from South China over two centuries
into Thailand and who are currently living below
Thailand’s poverty line of 2,667 baht/person/month
[15]. There are six main groups: the Akha, Lahu,
Hmong, Yao, Karen, and Lisu. The Lisu is known as
the smallest group among the hill tribes in Thailand
[16]. Since they have a culture and lifestyle similar to
those of the Chinese population, they consume many
animal oils for cooking. Meanwhile, in their adaptation
to Thai culture, they consume a large amount of salt
and monosodium glutamate in their everyday diet.
However, a large proportion of the Lisu still have low
levels of education and live in poor economic
conditions [17]. Given these multiple risk conditions
for the Lisu in Thailand, the study aimed to estimate
the prevalence of and determine factors associated with
T2DM among the Lisu people aged 30 years and older.

Methods

A cross-sectional study design was used to
elicit information from the participants. Participants
were the Lisu people who lived in Chiang Rai
Province. Those aged 30 years and older were eligible
for the study. However, people who had been
diagnosed with type 1 diabetes, who could not provide
essential information regarding the study protocol and
who could not identify themselves as the Lisu were
excluded from the study. In 2018, there were 35 Lisu
villages in Chiang Rai Province. Five (5) villages were
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randomly selected as study settings. People who lived
in the selected villages and who met the inclusion
criteria were invited to participate in the study.

The sample size was calculated by the
standard method [18] for a cross-sectional design, with
p=0.23 [5], g= 0.77, and e=0.05; therefore, 265
participants were required for the analysis.

A validated questionnaire was used to collect
data from the participants. The questionnaire was
divided into 4 parts. Part one (7 questions) was used to
collect the general information of the participants. Part
two (16 questions) was used to collect participants’
behaviors that were related to T2DM development.
Part three (40 questions) was used to collect data on
knowledge and attitudes on T2DM prevention and
control. Four items were used to collect laboratory
results, including lipid profiles and HbAlc.

The questionnaire was tested and improved
for validity and reliability before use. Three experts in
relevant fields were asked to determine the validity of
the questionnaire through the so-called item-objective
congruence (IOC) technique. A pilot test was
administered to 12 participants with similar
characteristics from the Mae Fah Laung district,
Chiang Rai province. In the pilot test, the feasibility
and the sequence of the questions were evaluated.
Moreover, the reliability was tested for the 10
questions on knowledge and for another 10 questions
on attitudes regarding the prevention and control for
T2DM, with an overall Cronbach’s alpha of 0.73.

Several measurements were used in the study.
First, stress was assessed with the standard
questionnaire used for stress assessment, which was
developed by the Department of Mental Health,
Thailand. It is composed of five questions, with 4
ranked response options for each item (0-3) [19]. Those
scored 0-4 were classified as low stress, 5-9 as
moderate stress, and 10 or more as high stress. Second,
body mass index (BMI) was classified into three
categories: <18.5 kg/m? was underweight, 18.51-22.99
kg/m? was normal, and >23 kg/m> was overweight.
Third, waistline measurements for males were
classified into two categories: <90 cm was normal, and
>90 cm was over the standard cutoff. Fourth, waistline
measurements for females were classified into two
categories: <80 cm was normal, and >80 cm was over
the standard cutoff. Fifth, total cholesterol was
classified into two categories: <199 mg/dL. was normal,
and >200 mg/dL was high. Sixth, triglycerides were
classified into two categories: <149 mg/dL was normal,
and >150 mg/dL was high. Seventh, high-density
lipoprotein (HDL) cholesterol for males was classified
into two categories: <40 mg/dL was low, and >40
mg/dL was normal. Eighth, high-density lipoprotein
(HDL) cholesterol for females was classified into two
categories: <50 mg/dL was low, and >50 mg/dL was
normal. Ninth, low-density lipoprotein (LDL)
cholesterol was grouped into two categories: <100
mg/dL was normal, and >100 mg/dL was high. Tenth,

J Health Sci Altern Med

18



the waist-to-hip ratio for males was classified into two
categories: <0.90 was normal, and >0.90 was obese.
Eleventh, the waist-to-hip ratio for females was
classified into two categories: <0.85 was normal, and
>0.85 was obese. Finally, glycated hemoglobin, or
hemoglobin A1C (HbAlc), was classified into three
categories: <6.0 was normal, 6.0-6.4 indicated
prediabetes, and > 6.5 was classified as T2DM.
Permission to access to the villages was
granted by the district government office. Villages
were randomly selected from the list of Lisu hill tribe
villages [20]. Selected village headmen were contacted
to provide information regarding the research project.
Participants who met the study criteria were contacted
five days prior date of collecting data. At the date of
data collection, participants were asked to obtain the
informed consent form before physical examination,
blood specimen collection, and completion of the
questionnaire. The entire process of data collection
lasted 30 minutes for each participant. Data collection
was conducted between May and November 2018. The
data from questionnaires were double-entered into an
Excel spreadsheet before they were transferred to SPSS
version 24 (SPSS, Chicago, IL) for data analysis. Both
categorical and continuous data were sufficiently
descriptive to present the general characteristics of the
participants in terms of percentages, means, and SDs.
Logistic regression was used to identify factors
associated with T2DM at the significance level a=0.05.

Table 1 General characteristics of participants.

Characteristic n %

Total 282 100.0
Sex

Male 109 38.7

Female 173 61.3
Age (years)

30-39 46 16.3

40-49 61 21.6

50-59 69 245

60-69 66 23.4

70-79 33 11.7

>80 7 2.5
Religion

Buddhism 205 72.7

Other (Christianity and Islam) 77 27.3
Education

Tlliterate 209 74.1

Primary school 36 12.8

Secondary school 36 12.8

High school 1 0.4
Occupation

Unemployed 70 24.8

Agriculturalist 162 574

Other 50 17.7
Family income per year (baht)

<50,000 200 70.9

50,001-100,001 68 24.1

>100,001 14 5.0
Debt

No 220 78.0

Yes 62 22.0
Marital status

Single 9 32

Married 221 78.4

Other 52 18.4
Family member (person)

0-4 149 52.8

5-8 113 40.1

>9 20 7.1
Living situation

Alone 13 4.6

With spouse 183 64.9

With child 61 21.6

With relative 25 8.9
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Results

Two hundred and eighty-two (282)
participants were recruited into the study. The majority
were females (61.3%), married (78.4%), aged 40-69
years (69.5%), Buddhist (72.7%), and illiterate
(72.7%). The majority of participants worked as
agriculturalists (57.4%), followed by unemployed
individuals (24.8%), and 70.9% had an income of less
than 50,000 baht/family/year (Table 1).

According to a medical history and laboratory
results, less than half (46.5%) had been screened for
DM within the previous year, and a large proportion
reported that they did not know their parents’ diabetes
status. The majority of participants (both men and
women) were overweight (59.6%) and had a larger-
than normal waistline (51.1%). A large proportion of
participants had noteworthy lipid profiles: 42.6% had a
high level of triglycerides, and 67.4% had a high level
of LDL cholesterol. Twenty-eight participants (9.9%)
had HbA1C levels greater than 6.4% (Table 2).

There were 25 participants (8.9%) who were
diagnosed with T2DM before the study began, and
nobody could control their blood glucose properly.
Among those who did not report a history of T2DM,
10.1% were new T2DM cases based on their HbAlc
levels. Therefore, the total T2DM prevalence was
18.1%. Moreover, 56.0% had a low level of knowledge

Table 2 Medical history and laboratory results.

Characteristic n %

History of diabetes screening within the previous year

No 151 535

Yes 131 46.5
Father’s history of diabetes

Yes 14 50

No 161 57.1

Unknown 107 379
Mother’s history of diabetes

Yes 12 43

No 167 592

Unknown 103 36.5
Body mass index (BMI)

Normal (18.51-22.99) 94 333

Under standard (< 18.5) 50 7.1

Overweight (> 23) 168 59.6
Waistline

Normal (<90 cm in males, and <80 cm in females) 138 489

Risk of metabolic complication (= 90 cm in males and > 80 144 51.1

cm in females)
Total cholesterol (mg/dL)

Normal (<199) 176 624
High (>200) 106 37.6
Triglycerides (mg/dL)
Normal (<149) 162 574
High (>150) 120 4.6
HDL cholesterol
Low (<40 mg/dL for males, and <50 mg/dL for females) 154 54.6
Normal (>40 mg/dL for males, and >50 mg/dL for 128 454
females)
LDL cholesterol (mg/dL)
Normal (<100) 92 32.6
High (>100) 190 674
‘Waist-to-hip ratio
Normal 157 55.7
Risk 125 443
HbAlc (%)
Normal (< 6.0) 231 81.9
Risk for diabetes (6.0- 6.4) 23 8.2
High/diabetes (>6.5) 28 9.9

regarding diabetes prevention and care, and 74.5% had
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negative attitudes toward diabetes prevention and
control (Table 3).

Table 3 T2DM among the participants.

T2DM n %
Type 2 diabetes mellitus from medical history
Yes 25 8.9
No 257 91.1
Medical history and control of blood glucose
Yes 0 0.0
No 25 100.0

Type 2 diabetes mellitus from HbA1lc with no medical
history (new cases)

Yes 26 10.1
No 231 89.9
Total diabetes mellitus
Yes 51 18.1
No 231 81.9
Knowledge of diabetes prevention and control
Low 158 56.0
Moderate 51 18.1
High 73 25.9
Attitudes toward diabetes prevention and control
Negative 210 74.5
Neutral 56 19.9
Positive 16 5.7

One-third smoked (30.9%), and used alcohol
(26.2%). More than half (53.9%) reported that they did
not exercise daily. A large proportion reported the use
of salt (85.8% wused moderate to high levels),
monosodium glutamate (84.4% used moderate to high
levels), and oil (82.6% used moderate to high levels) in
their cooking. A total of 15.6% of the participants had
a moderate to high level of stress (Table 4).

Table 4 Risk behaviors of participants.

Behaviors n %

Smoking

No 195 69.1

Yes 87 30.9
Alcohol use

No 208 73.8

Yes 74 26.2
Opium use

No 275 97.5

Yes 7 2.5
Methamphetamine use

No 278 98.6

Yes 4 1.4
Exercise

No 152 539

Sometimes 92 32.6

Everyday 38 13.5
Salt for daily cooking

Little 40 14.2

Moderate 151 535

High 91 323
Monosodium glutamate in daily cooking

Little 44 15.6

Moderate 134 475

High 104 36.9
Oil for cooking

Little 49 17.4

Moderate 162 57.4

High 71 252
Stress (ST-5)

Low 238 84.4

Moderate 38 13.5

High 6 2.1
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In the univariate model, five (5) variables
were found to be associated with T2DM among the
Lisu in Chiang Rai Province, Thailand: sex, oil use in
cooking, stress, waistline measurement, and
triglycerides. Compared to males, females had a 1.65
time greater likelihood (95%CI=1.01-3.18) of having
T2DM. Those who used larger amounts of cooking oil
had a 1.99 time greater likelihood (95%CI=1.16-2.55)
of developing T2DM than those who used smaller
amounts of oil in their cooking. Those who had high
levels of stress had a 2.40 time greater likelihood
(95%CI=1.19-13.56) of developing T2DM than those
who had low stress levels. Those who had been
categorized as at risk for metabolic complications
based on waistline indicators had a 2.20 time greater
likelihood (95%CI=1.16-4.16) of developing T2DM
than those with a normal waistline. Those who had a
high level of triglycerides had a 1.67 time greater
likelihood (95%CI=1.09-3.07) of developing T2DM
than those who had a normal level (Table 5).

After adjustments were made for age, sex,
income, and marital status in the multivariate model,
only waistline measurement was found to be associated
with type 2 diabetes among the Lisu tribe in Thailand.
Those who had been defined as being at risk for
metabolic complications from waistline measurements
(> 90 cm in males and > 80 cm in females) had a 2.20
time greater chance (95%CI= 1.16-4.16) of developing
type 2 diabetes than those who had a normal waistline
measurement.

Discussion

The Lisu people in Thailand are have a low
level of education and poor economic status. Most of
them have unskilled jobs, such as agricultural workers,
with low monthly family income. Less than a half were
screened for T2DM within the previous year, and a
large proportion did not know their parents’ T2DM
status. The majority are obese and at risk of metabolic
complications due to their waistline measurements.
Moreover, the Lisu people have high levels of
indicators on their lipid profiles, such as high
cholesterol and high LDL. The prevalence of T2DM
among the Lisu was 18.1%, and among these
individuals, 10.1% did not know their diabetes status.
The main factor associated with T2DM among the Lisu
was obesity or waistline measurement >90 cm in males
and >80 cm in females.

The World Health Organization (WHO)
reported that in 2018, the global prevalence of T2DM
among people aged 18 years above was 8.5% [21]. In
Thailand, the Ministry of Public Health reported that
the prevalence of among people aged 30 years and
older was 8.8% in 2018 [22]. Obviously, the Lisu
people in northern Thailand have a greater risk of
T2DM than the general Thai population or even people
living in other regions or countries in the world. There
are several risk factors for the development of T2DM
among the Lisu people, such as low education and poor
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Table S Univariate analysis of factors associated with type 2 diabetes mellitus among the Lisu.

Factor OR 95%ClI p-value Factor OR 95%CI p-value
Sex Exercise
Male 1.00 No 0.63 0.27-1.50 0.301
Female 1.65 1.01-3.18 0.042* Sometimes 0.73 0.29-1.82 0.501
Age (years) Everyday 1.00
30-39 1.00 Salt in daily cooking
40-49 0.45 0.15-1.37 0.158 High 0.79 0.31-2.05 0.627
50-59 0.87 0.33-2.26 0.768 Moderate 0.91 0.38-2.19 0.834
60-69 1.11 0.43-2.83 0.832 Low 1.00
70-79 1.54 0.54-4.44 0.422 Monosodium glutamate in daily cooking
>80 0.69 0.07-6.43 0.741 High 0.88 0.35-2.22 0.785
Religion Moderate 1.08 0.45-2.61 0.858
Buddhism 1.00 Low 1.00
Other (Christianity and Islam) 1.59 0.83-3.03 0.159 Cooking oil
Occupation High 1.99 1.16-2.55 0.048*
Unemployed 1.00 Moderate 0.97 0.42-2.22 0.941
Agriculturalist 0.84 0.41-1.71 0.622 Low 1.00
Other 0.88 0.35-2.22 0.784 Stress (ST-5)
Income per family per year (baht) Low 1.00
<50,000 1.00 Moderate 1.28 0.55-3.00 0.567
50,001-100,000 131 0.65-2.63 0.445 High 2.40 1.19-13.56 0.032*
>100,001 2.02 0.60-6.84 0.257 Knowledge of T2DM prevention and control
Family debt Low 1.00
No 1.64 0.73-3.70 0.234 Moderate 1.36 0.60-3.08 0.459
Yes 1.00 High 1.70 0.85-3.40 0.137
Marital status Attitudes toward T2DM prevention and
Single 1.00 control
Married 161 020-13.25 0.659 Negative 1.00
Other 2.67 0.30-23.39 0376 Neu.tl.'al 1.02 0.47-2.20 0.967
Family member (person) Positive 1.56 0.48-5.10 0.463
0-4 479 062:37.22 0.134 Body mass index (BMI)
58 409 0623232 0.182 Normal 1.00
<9 1.00 Underweight 0.44 0.09-2.06 0.296
Living situation Overweight 0.86 0.45-1.63 0.639
Alone 1.00 Waistline
With spouse 073 019282 0.651 Normal _ o 100
With child 0.99 0.24-4.11 0.992 Risk for metabolic complication 2.20 1.16-4.16 0.015%
With relative 014 001-150 0.104 Total cholesterol
Father’s history of diabetes Normal 1.00
No 1.00 High 0.80 0.42-1.51 0.489
Yes 175 0.51-5.95 0.372 Triglycerides
Unknown 083 043158 0.563 Normal 1.00
Mother’s history of diabetes High 1.67 1.09-3.07 0.049%
No 1.00 HDL cholesterol
Yes 081 017389 0.794 Low 136 0.73-2.53 0329
Unknown 075 039-144 0382 Normal 1.00
Smoking LDL cholesterol
No 1.00 Normal 1.00
Yes 082 042-16l 0.562 High 057 031107 0.079
Alcohol use Waist-to-hip ratio
No 1.00 Normal 1.00
Yes 108 055213 0.828 Risk 0.77 042144 0418

economic status, and they lack better choices for daily
dietary habits. In the final model, even obesity or
waistline measurement was found to be associated with
T2DM. Several studies have reported that
socioeconomic status is associated with T2DM in
different populations and in different countries [23-
26]. In our study, it was found that waistline
measurements >90 cm in males and >80 cm in females
were associated with T2DM development among the
Lisu people aged 30 years and older. This finding is
supported by many studies from different settings. A
study in China clearly demonstrated the association
between  waistline measurement and T2DM

*Significant level at a=0.05

development in Jinan city [27]. Two systematic
reviews [28, 29] were clearly reported on the
association and mechanism of obesity, particularly with
high waistline measurements in both sexes, and T2DM
development.

There are some limitations to this study. First,
the measurements of the amount of oil, salt, and
monosodium glutamate used in cooking were limited to
participant  self-report. We developed tools to
demonstrate the use of these materials for cooking, and
there were some improvements in the validity and
reliability of the measurements. The level of
participants’ understanding of the Thai language during
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the completion of the questionnaire might interfere
with the accuracy of their responses to a question,
particularly among those older than 50 years of age. At
this point, we have helped villagers who were fluent
Thai. Finally, according to the question regarding the
use of oil, salt, and monosodium glutamate in
participants’ cooking, most of their lunches were made
by other people. Thus, with a lifestyle in which
individuals eat lunch outside of the home and family
environment, they cannot control for oil, salt, and
monosodium glutamate use in food.
Conclusion

The Lisu hill tribe people in Thailand are
living in poor economic circumstances and have low
levels of education. They also engage in risk behaviors
such as smoking, alcohol use, and other substance
abuse. Moreover, the Lisu people in Thailand regularly
cook with high amounts of salt and oil. More than half
of the Lisu people do not exercise regularly, and
obesity and metabolic problems, particularly waistline
measurements, exceed the standard in both males and
females. The prevalence of T2DM among the Lisu
people is greater than that among the general Thai
population, and a large percentage of the Lisu people
do not know their T2DM status. An effective screening
test is needed to intervene in this population to clarify
the actual magnitude of the problem. Furthermore, an
effective public health program to reduce the use of oil
in cooking and to encourage the initiation of
appropriate  and regular exercise should be
implemented in Lisu villages.
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Introduction

Based on China's huge population and the
"Healthy China 2020" initiative, China has now
established a relatively complete health care system.
However, the establishment of China's health care
system has experienced a long history. It is mainly
composed of four stages.

The first stage (1949-1983), due to lack of
health resources, China established a Rural Cooperative
Medical System (RCMS) in rural areas consisting of
traditional Chinese traditional medicine practitioners in
rural areas. The system provides farmers with basic
medical and health care services. Government officials
and workers living in cities enjoy a free labor medical
security system paid by the government and businesses.
The system's health care services are provided by
professional doctors and nurses. The doctors are mainly
general practitioners, and the education level of nurses
is only secondary school education [1].

The second stage (1984-2002), due to the
economic reforms in China, the fully established RCMS
system collapsed and farmers did not receive free
medical insurance. At this stage, farmers could go to

rural private clinics and urban public hospitals for
medical treatment, but they need to pay for them by
individuals. In the city, in order to reduce the medical
and economic burden of the government and enterprises,
the Urban Employee Basic Medical Insurance (UEBMI)
system has been established. The government and
enterprises pay part of the expenses for individuals, and
individuals can pay for medical expenses themselves. At
this stage, doctors began to change from general
practitioners to specialists, medical assistants began to
specialize, and nursing also established an
undergraduate education system [1-3].

The third stage (2003-2008), the government
established the New Rural Cooperative Medical Scheme
(NRCMS) system to fully protect farmers' health care
services and the Urban Residents Basic Medical
Insurance (URBMI) to offer the health care serves for
unemployed, elderly, students, women and children in
the city. At this stage, the doctor's degree is generally
above the bachelor's degree, the urban doctors reach the
master's degree or above, and the nurses and other health
care practitioners have generally established a relatively
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complete medical education system for undergraduate-
master's-doctoral [4, 5].

The fourth stage (2009-present), China has
gradually established a relatively complete Chinese
health care system consisting of professional public
health services, primary public health and clinical care,
curative health care and rural health care systems.
Professional public health services are mainly composed
of Centers of Disease Control and Prevention (CDC) at
all levels and women's and children's health institutions.
Primary public health and clinical care is mainly
composed of community health service centers and rural
government clinics, which provide basic medical and
health care services for urban residents and farmers.
Curative health care is mainly composed of secondary
and tertiary medium and large hospitals, which provide
professional medical services for critically ill patients.
Rural health care systems consist of rural private clinics,
which are partially funded by the government to protect
farmers in poor and remote areas without rural
government health facilities [1, 6].

Today, a more comprehensive health care
system has made more and more Chinese urban
residents have more choices in health care. Most urban
residents distinguish between clinical treatment and
health care, modern medicine has become the first
choice for clinical treatment, and traditional Chinese
medicine plays an important role in preventing disease
and body health [7]. This has slowed the development
of Chinese medicine hospitals in recent years, and the
number of outpatients and hospitalizations in modern
medicine hospitals has increased significantly. At the
same time, it also exacerbates the work pressure of
nurses and other health workers in modern medical
hospitals [8].

As of 2015, the total number of registered
nurses in China was 3.24 million, and the number of
registered nurses per thousand population reached 2.36
[9]. They are distributed at all levels of health care
institutions, nursing education institutions and public
health agencies. In these institutions, they play the
important roles of caregivers for patients, planner of the
nursing program, manager of the nursing works,
educator of nursing knowledge, coordinator of clinical
works, advocate of patient benefit and the researcher in
nursing science [10]. American Association of Critical-
Care Nurses (AACN) defines the core competence of
nurses as critical thinking, assessment, communication,
and technical skills [11]. At present, the highest level of
expectation for clinical nurses in Chinese patients is
communication skill and technical skill, because good
communication between nurses and patients and superb
nursing technology have become the important part of
the hospital experience hospital service in recent years
[12]. However, as the patient’s expectations for the
nurse grow, the burden of work among nurses increases.

Nurses face many contradictions and problems
in clinical work, but they have not yet been effectively
solved. The most important work burden comes from the
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following four aspects. The first aspect is medical
violence and occupational injuries. In the past year,
nearly 41.2% of nurses experienced violence by patients
or their families. In addition, about 79.0% of nurses have
suffered sharp and needle stick injuries at work. In the
second aspect, nurses are unable to obtain sufficient
recognition and respect from patients and society.
83.3% of nurses experienced an intense relationship
between nurses and patients. In addition, more than
90.0% of Chinese nurses believe that the public has a
narrow understanding of the work content of nurses, and
the public does not have enough respect for the nurses.
In the third aspect, nurses bear a heavier financial
burden. 76.5% of nurses earn less than $700 a month. In
terms of nursing training, 67.7% of the nurses’ units do
not provide support for nurse training. In the fourth
aspect, the nurse suffers from a heavier clinical
workload and psychological burden. Nearly 10.0% of
nurses work more than 60 hours a week. In addition,
86.0% of nurses need psychological counseling and
mental decompression due to poor nurse-patient
relationship and high work intensity [13].

Due to the work burden of nurses, how to deal
with the increasingly tight relationship between nurses
and patients and improve social recognition? How to
ease the stress and psychological burden of nurses? How
to improve the quality of nursing, reduce the sharp and
needle stick injuries to ensure the occupational safety of
nurses? These are the challenges facing current and
future Chinese nurses. Among them, the most important
challenge in the clinical work of nurses is how to reduce
sharp and needle stick injuries.

Needle stick injury (NSI) is a common
occupational injury that caused by clinical needles such
as hypodermic needles, blood collection needles,
intravenous (I'V) cannula or needles used to connect part
of IV delivery systems, it brings health workers the
opportunity to be infected with blood-borne diseases
[14-16]. After a needle stick injury, the infected blood
or body fluid enters the human body through the wound,
which may cause health workers to have a high risk of
contracting Hepatitis B, Hepatitis C and HIV/AIDS
[17].

Nurses are the most vulnerable group of all
health workers to get needles stick injuries, because they
provide the most common clinical needles and sharps in
clinical service to patients [18]. Needle stick injuries
have a great impact on them, which exacerbates their
psychological burdens such as anxiety and depression
[19, 20]. In addition, the average cost of $747 for nurses
suffering from needle stick injuries also increases the
financial burden on governments and medical
institutions [21].

Needle stick injuries among nurses have a high
prevalence in developing countries, especially in some
populous countries. In India, the prevalence of needle
stick injuries in nurses in clinical work is as high as
75.8% [22]. In Pakistan and Iran, they also reached
44.0% and 41.2% respectively [23, 24]. The prevalence
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of needle stick injuries in these countries is much higher
than that of developed countries such as the UK (25.0%)
and Italy (13.9%) [25, 26]. But in China, the prevalence
of nurse needle stick injuries has reached an astonishing
64.9%, this data is much higher than the average of the
worldwide prevalence of needle stick injuries [27].

At the present, due to the large time span of
reports on needle stick injuries and the large difference
in sample size and the prevalence of needle stick injuries
among nurses in China, this has brought certain
difficulties to clinical reference. This study intends to
combine the previous studies by meta-analysis to
analyze the overall prevalence of needle stick injuries
among nurses in China and the prevalence of needle
stick injuries with years.

Methods

The meta-study in this study was to review the
prevalence of needle stick injuries among nurses in
China and the prevalence of needle stick injuries with
years. The inclusion criteria for data collection are
mainly the following four items; 1) The selection of the
article comes from the databases of PubMed, Science
Direct, PMC and CNKI from January 2010 to
September 2019; 2) Published in English and Chinese
languages; 3)English articles are peer-reviewed articles,
and Chinese articles are from Chinese core journals
included in PKU; 4) The following keywords appear in
the title or abstract: needle stick injury, occupational
exposure, prevention, sharp injury, nurse, and; 5)
Research design for cross-sectional study.

In the process of data processing, the
researchers combined the data on the prevalence of
needle stick injuries among nurses in China and the
prevalence of needle stick injuries with years in all the
literature. Before the data was merged, the investigator
tested the heterogeneity of the included data. This study
used the chi-square test to test the heterogeneity of the
data, p-value = 0.100 and heterogeneity of data included
in 12 analysis while 25.0% was low grade heterogeneity,
25.0%-50.0% was medium grade heterogeneity, >50%
was high grade heterogeneity. When p-value >0.100 and
12 are satisfied, there was no heterogeneity between
studies. The data was analyzed by Stata 15.1. The result
showed the prevalence of needle stick injury from the
forest plot, and the prevalence of needle stick injuries in
different years from the line graph.

Results

General situation of inclusion of research
results: according to the Chinese and English database
search results, a total of 998 Chinese literature and 136
English articles were included. Then, exclude articles of
1,008 that did not match by reading the title and abstract
of the literature. Then through reviewing the remaining
literature, a total of 110 articles that did not meet the
inclusion criteria. Finally, the total number of articles
included in the standard were 16 and the total number of
nurses were 3,167 (Figure 1).
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The total number of articles is
1134, including 136 English
articles and 998 Chinese articles

Y

Number of articles Stepl: Removing duplicate
remaining 1004 . articles

Y

Step 2 : Exclude articles that do
not match this study based on
title and abstract

Number of articles
remaining 126

Y

Y
The final article Step 3 : Removing articles that
included in this meta do not meet the inclusion
analysis is 16 criteria

A\

Figure 1 Process of selecting articles for review.

The study showed that a total of 1,939 nurses
had at least one needle stick injury in the clinical work.
Heterogeneity test showed greater heterogeneity
between studies, 12= 982%, p-value <0.010.
Therefore, this study used a random effects model to
merge data. The meta-analysis shows that the
prevalence of needle stick injuries among nurses was
57.3% (95%CI=0.46 - 0.69) (Figure 2). The prevalence
of needle stick injuries in different years shows that the
decline in the prevalence of needle stick injuries among
Chinese nurses in recent years (Figure 3).

The investigators used the egger test during the
merger of prevalence of needle stick injuries and did not
detect statistically significant publication bias, p-value
>0.050.
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Figure 2 The meta analysis of prevalence of needle stick injuries
among nurses in China

Discussion

This meta-analysis shows that there is a large
difference in the prevalence of needle stick injuries
between the various literature. The prevalence of needle
stick injuries investigated by Chen in 2012 [28] was as
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Figure 3 The prevalence of needle stick injuries among nurses in

China in different years

high as 91.0%, while the lowest prevalence of needle
stick injuries appeared in the literature from Ma (11.0%)
and Zhao (11.0%) [34,41], but the result of this meta-
analysis shows that the prevalence of needle stick
injuries among nurses in China is 57.3%. It’s not
optimistic that the result is significantly higher than that
of China's neighboring Korea (36.4%), Japan (4.8%)
and Thailand (27.0%) [44-46]. However, it’s relatively
low compared to other populous countries in developing
countries such as India (75.8%) and Indonesia (71.9%)
[22, 47].

The prevalence of needle stick injuries depends
mainly on hospital conditions and standards,
overcrowded and noisy environments, education levels,
knowledge, attitudes and skills of caregivers. In
addition, cultural background and differences in the
ability to access social resources are also the main
causes of needle stick injuries in different regions [48].
Through time stratification analysis, the researchers
found that the prevalence of needle stick injuries among
nurses in China has gradually declined in the past
decade. This has a great relationship with the nursing
education institutions and hospitals in China in recent
years to strengthen the occupational safety education for
nurses and strengthen the safety supervision measures
[49]. The number of needle stick injuries in Chinese
nurses has gradually declined in the past decade, but this
trend is slow, and there is still a big gap between the
control level of needle stick injuries in developed
countries. Therefore, how to continuously strengthen
nurses' occupational safety education and formulate
strategies to prevent needle stick injuries is still a
problem that Chinese health departments, nursing
education institutions and hospitals need to face for a
long time.

The current research has certain limitations in two
aspects. The first aspect is based on a large number of
reports that Chinese nurses reported lower rates after
needle stick injuries, which led to greater differences in
the prevalence of statistical needle stick injuries in
various literature [50, 51]. The second aspect is due to
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the lack of information provided by some literature, the
large differences between the study areas, the different
follow-up times of each study, the small sample size,
and the different hospital grades included in the study, it
led to a large heterogeneity in this meta-analysis. This
heterogeneity limits the scope of interpretation of the
research results, but the combined effect value has a
certain reference value in discussing the prevalence of
needle stick injuries among nurses in China.

Conclusion and suggestion

Needle stick injuries have a high prevalence
among nurses in China, but the prevalence of needle
stick injuries has declined in the past decade. Nursing
education institutions and hospitals can reduce nurses'
needle stick injuries by strengthening occupational
safety training for nurses, increasing protective
equipment for needle stick injuries, and optimizing the
working environment of hospitals.

The researcher suggest that future research can
accurately assess the epidemiological situation of needle
stick injuries among nurses in China, and that meta-
analysis can be used to assess the differences in the
prevalence of needle stick injuries among Chinese
nurses and other national nurses. The researchers also
suggest that future research can investigate the
differences in nurses and other health workers in needle
stick injuries.
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