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Prevalence of metabolic syndrome and related factors among registered nurses: Thai nurse cohort study

Tulathip Suwanlerk, B.N.S., the HIV Netherlands Australia Thailand Research Collaboration (HIV-NAT), Bangkok, Thailand
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ABSTRACT

Background: Metabolic Syndrome is defined as an assemblage of risk factors for cardiovascular diseases. There is evidence worldwide of the high prevalence of metabolic syndrome in adults.  However, there is limited information of metabolic syndrome and related factors among registered nurses in Thailand.

Objective: To determine the prevalence of metabolic syndrome and the related factors among registered nurses in Thailand. 
Methods: This study is cross-sectional study, part of the first wave survey of the Thai Nurse Cohort Study conducted in 2010. Data collection was done via self-administered, mailed questionnaire. Members of the cohort comprise 18,675 registered nurses from all provinces of Thailand, the fasting blood serum tested was reported during 2008-2009.  Metabolic syndrome was defined by using the criteria recommended by the American Heart Association/National Heart, Lung, and Blood Institute (revised NCEP) and International Diabetes Federation (IDF) to determine the metabolic syndrome.
Results:  The mean age of nurses was 43.73(9.71) years. Metabolic Syndrome was found 4.07 % and 5.12 % according to revised NCEP and IDF respectively. The metabolic syndrome rate was found to be higher in females compared to males in both groups. The metabolic syndrome risk increases as age increases and is highest in the xx-xx age group. Metabolic syndrome risk increases x.xx-fold in the overweight compared to normal weight nurses and x.xx-fold in the obese. The prevalence of metabolic syndrome was found to be higher in high-level administrator compared to other employment categories. 
Conclusions: The Nationally representative sample of registered nurses has prevalence of metabolic syndrome is lower compare to the similar nursing profession from other countries. The related factors such as ….. and ….. are associated with metabolic syndrome. Long-term Metabolic syndrome considerable risk factor for cardiovascular disease deserves further investigation in registered nurses.
Key words: metabolic syndrome, registered nurses, prevalence, related factors, Thailand 
INTRODUCTION

Metabolic syndrome consists of a cluster of several metabolic abnormalities,
including hypertension, impaired glucose regulation, abdominal obesity and dyslipidemia is defined as an assemblage of risk factors for cardiovascular diseases.
(Ford ES., 2005, Laaksonen DE, 2002) Healthcare workers including nurses practice shift work in order to provide 24 hours health care services. Although shift work is widely practiced, it is known to cause many adverse health effects such as reduction in quality and quantity of sleep, fatigue, anxiety, depression and neuroticism, gastrointestinal disorders, increased risk of spontaneous abortion and prematurity as well as increasing evidence of adverse cardiovascular effects (Harrington, 2001, Learthart, 2000). A cohort study among nurses in the United States found that there is a relationship between duration of shift working (year) and coronary heart disease (CHD). (Kawachi et al.,1996). 
It has been concluded that there is a strong evidence of an association between shift work and heart disease (Knutsson 2003), this study is designed to find potential association between shift work, related factors and having a metabolic syndrome. Other related factors that are occupational factors associated with metabolic syndrome (Ahmad Faris A 2011). There are studies that determine association between metabolic syndrome and occupational factors in nurses. A study in Malaysia was determined the prevalence of metabolic syndrome in 404 female nurses and found that 24.3% had metabolic syndrome (Mohd Nazri Shafei, 2011). Another study in  Pakistan, 194 males and females, doctors and nurses, found the prevalence of metabolic syndrome 14.9%.  (Mazhar Faiz Alam, 2011) The National Cholesterol Education Program (NCEP) Adult Treatment Panel III was used to determine the metabolic syndrome in these studies. 
The studies in Thailand, one is study in 110 participants, male and female patients with major depressive disorder found prevalence of metabolic syndrome 31.3% by using IDF criteria. (Sirirat K., 2012) The Thai Epidemiologic Stroke (TES) study is a community-based cohort study in 19,997 participants, the prevalence of metabolic syndrome were determined by using NECP, the American Heart Association/National Heart, Lung, and Blood Institute (revised NCEP),  and IDF. This study found the prevalence of metabolic syndrome 36.4%, 38.1%, and 23.1%, respectively, in men and 48.0%, 51.2%, and 43.9% in women. (Hanchaiphiboolkul S., 2012) The study in 96 healthy medical cadets found the prevalence of metabolic syndrome 1.04%. (Nillakupt K., 2010) To date, most of the available data are based on studies from developed countries (Guang-Rong Wang, 2012, Ervin RB, 2009, Nestel P, 2007, Ravaglia G, 2006), and such data are lacking from developing countries. Furthermore, there is limited information of metabolic syndrome and related factors among registered nurses in Thailand. 
The aim of this study is to determine the prevalence of metabolic syndrome among male and female registered nurses in Thailand according to revised NCEP and IDF criteria, to examine the difference from others in that it accesses risk factors affecting metabolic syndrome according to gender, quintet age group, education, family history, employment category, shift work and self-perceived anxiety/depress.  Based on the result from this study, we will be able to provide a valuable data or information to the health care organization that useful for future reference in term of designing intervention. 
METHODS

Design of the study:
This paper is part of the Thai Nurse Cohort Study (TNCs). The TNCs was planned as a 20-year longitudinal cohort study. In 2009 the base-line survey was performed. A random sample of registered nurses (RNs) who held nursing licenses granted by Thailand Nursing and Midwifery Council (TNMC) as of 2008 were surveyed by mailed-questionnaires and the respondents were enrolled as cohort members. The first wave of the study was carried out as a cross- sectional survey. The sampling method was stratified random sampling with probability proportional to size of nurses in each 10-year age intervals. This paper involved a total of 18,756 members of the cohort then excluded those nurses who did not work in the previous 12 months.
The initial cohort included RNs who hold professional licenses granted by Thailand Nursing and Midwifery Council (TNC) as of 2008 selected using age-stratified random sampling technique from 5 year-interval age-groups, from 20 to 64. Thus there were 9 age-group cohorts formed at the initial of the study. The first wave, which was the baseline survey, was conducted in September 2009 using mailed questionnaire.

Outcome measurements:     

The prevalence of metabolic syndrome has been determined worldwide including Asian, however the criteria to defined metabolic syndrome was variable. Most recently, these have come from the International Diabetes Federation and the American Heart Association/National Heart, Lung, and Blood Institute. The main difference concerns the measure for central obesity, with this being an obligatory component in the International Diabetes Federation definition, lower than in the American Heart Association/National Heart, Lung, and Blood Institute criteria, and ethnic specific. The present article represents the outcome of a meeting between several major organizations in an attempt to unify criteria. It was agreed that there should not be an obligatory component, but that waist measurement would continue to be a useful preliminary screening tool. Three abnormal findings out of 5 would qualify a person for the metabolic syndrome. (Circulation. 2009;120:1640-1645.)
The revised NECP and IDF criteria have been used studies on prevalence of metabolic syndrome in to defined the metabolic syndrome in Thai population.  
Revised NCEP Criteria and IDF criteria 
Table 1. The revised NCEP criteria, metabolic syndrome is defined as the presence of 3 of more of the following components.  The IDF definition is the same as the revised NCEP scheme except for the requirement of elevated waist circumference plus any 2 of the other 4 components.
	Variable 
	Condition

	Waist circumference 
	≥90 cm in males, ≥ 80 cm in females

	Blood pressure
	> 130/85 mm/Hg

	Triglycerides 
	> 150 mg/dl

	HDL
	< 40 mg/dl  in males, < 50  mg/dl in females

	Glucose
	> 100 mg/dl


Age group
Age group base on the Population and Housing Census 2000. 
http://web.nso.go.th/eng/en/pop2000/report/adv_e.htm 
Potential confounders: 

· Postpartum nurse
· Consumed contraceptive pill

· Family history of diabetes mellitus, hypertension and other genetic risk factors.

· Medical history 

· Medication history
Statistical analyses   
•     Methods for describing baseline characteristics of the sample:  Demographic characteristics of the participants were described using frequency and percentage for categorical data and mean and standard deviation for continuous data. 

•    Methods for answering the research question(s): Factors associated with metabolic syndrome among registered nurses using simple and multiple logistic regressions
•    Software, level of significant, and ethics (with trial registration ID number, if being registered at http://www.clinicaltrials.in.th):  All analyses were performed using Stata version 10.0 (StataCorp, College Station, TX). All test statistics were two-sided and a p-value of less than 0.05 was considered statistical significant. This project was approved by the Human Research and Ethics Committees of the Ministry of Public Health of Thailand.
RESULTS

A total of 142,699 RNs who held nursing licenses and were listed in TNMC database in 2008 were the population of this study. From the 18,756 RNs who randomly selected, responded to the survey, and agreed to participated as members of the TNCS., hence xx,xxx RNs were included in the analysis (Fig. 1).











Fig. 1. The inclusion flow chart
Demographic Characteristics
Table 2. Demographic Characteristics of registered nurses
	
	Total (n=18,638)
	Men

(n= 625)
	Women

(n =18,013 )
	p-value


	Age, years, mean (SD)
	43.7 (9.7)
	42.2(10.35)
	43.8(9.68)
	0.0001

	Anthropometric and physical parameters, mean (SD)
	
	
	
	

	SBP, mmHg
	111.6(14.0)
	118.8 (14.52)
	111.4(13.95)
	0.000

	DBP, mmHg
	71.4(17.0)
	75.9(9.9)
	71.3(17.20)
	0.000

	BMI, kg/m², mean (SD)
	18382
	24.2 (4.13)
	22.7(3.53)
	0.000

	<18.5 (Underweight), n (%)
	778(4.28)
	10(1.69)
	767(4.39)
	

	18.5 - 22.9 (Normal), n (%)
	10,203(56.17)
	220(37.16)
	9,916(56.78)
	

	23.0 - 24.9 (Over weight), n (%)
	3,303(18.18)
	  160(27.03)
	3,127(17.90)
	

	25.0 - 29.9 (Obese I), n (%)
	3,138(17.27)
	163(27.53)
	2,956(16.93)
	

	30.0 – 39.9(Obese II), n (%)
	723(3.98)    
	34(5.74)
	683(3.91)  
	

	>40 (Obese III), n (%)
	21(0.12)
	5(0.84)
	16(0.09)
	

	Waist Circumference, cm, mean (SD)
	79.6(25.75)
	91.3(35.60)
	79.2(25.26)
	0.000

	Biochemical, mean (SD)
	
	
	
	

	Triglyceride, mg/dl
	256.2(72.15)
	309.0(150.08)
	251.9(59.83)
	0.000

	HDL, mg/dl
	61.7(31.81)
	56.3(26.97)
	61.9(31.92)
	0.0139

	LDL, mg/dl
	124.5(45.35)
	130.9(42.66)
	124.3(45.40)
	0.056

	Cholesterol, mg/dl
	204.7(41.70)
	211.9(42.43)
	204.5(41.66)
	0.001

	Fasting glucose, mg/dl
	91.7(21.96)
	97.2(22.72)
	91.5(21.91)
	0.000


 Table 3. Absence or presence of metabolic syndrome
	
	Metabolic syndrome 

(Revised NCEP)
	Metabolic syndrome

(IDF) 

	 
	Present, n (%)
	Absent, n (%)
	Present, n (%)
	Absent, n (%)

	Gender
	
	
	
	

	Male
	32(5.12)
	593( 94.88)
	
	

	Female
	732(4.06)
	17,281(95.94)
	
	

	Age group, years
	
	
	
	

	Below 25
	0
	0
	
	

	25 - 29
	2(0.23)
	870(99.77)
	
	

	30 - 34
	  8(0.60)
	1,316(99.40)
	
	

	35 - 39
	30(1.40)
	2,110(98.60)
	
	

	40 - 44
	70(2.94)
	2,310(97.06)
	
	

	45 - 49
	123(3.99)
	2,959(96.01)
	
	

	50 - 54
	144(5.73)
	2,367(94.27)
	
	

	55 - 59
	171(9.71)
	1,590(90.29)
	
	

	≥ 60
	58(11.65)
	440(88.35)
	
	

	Anthropometric and physical parameters, mean (SD)
	
	
	
	

	SBP, mmHg
	129.0(26.11)
	110.8(12.60)
	
	

	DBP, mmHg
	82.4(10.34)
	70.9(17.08)
	
	

	BMI, kg/m², n (%)
	
	
	
	

	<18.5 (Underweight)
	0
	778(100)
	
	

	18.5 - 22.9 (Normal)
	60(0.59)
	10,143(99.41)
	
	

	23.0 - 24.9 (Over weight)
	110(3.33)
	3,193(96.67)
	
	

	25.0 - 29.9 (Obese I)
	368(11.73)
	2,770(88.27)
	
	

	30.0 - 39.9(Obese II)
	189(26.14)
	534(73.86)
	
	

	≥40 (Obese III) 
	7(33.33)
	14(66.67)
	
	

	Waist Circumference, cm, mean (SD)
	97.4(35.73)
	78.8(24.9)
	
	

	Biochemical, mean (SD)
	
	
	
	

	Triglyceride, mg/dl

	259.3(70.87)
	253.93(72.99)
	
	

	HDL, mg/dl
	46.9(15.46)
	62.9(32.44)
	
	

	LDL, mg/dl
	127.9(44.12)
	124.2(45.37)
	
	

	Total cholesterol, mg/dl
	211.2(45.39)
	204.3(41.37)
	
	

	Fasting glucose, mg/dl
	114.8(37.38)
	90.3(19.86)
	
	


Table 4. Factors associated with metabolic syndrome among registered nurses using simple and multiple logistic regressions (Revised NCEP)
	Factors
	n
	%

Metabolic syndrome
	OR
(crude)


	OR 

(adjusted)
	95% CI 
	p-value

	Gender
	
	
	
	
	
	

	Male
	625
	5.12
	1
	
	
	

	Female
	18,013
	4.06
	1.64
	
	
	

	Age group, years
	
	
	
	
	
	

	Below 25
	0
	0
	1
	
	
	

	25 - 29
	872
	0.23
	0.03
	
	
	

	30 - 34
	1,324
	0.60
	0.08
	
	
	

	35 - 39
	2,140
	1.40
	0.09
	
	
	

	40 - 44
	2,380
	2.94
	0.17
	
	
	

	45 - 49
	3,082
	3.99
	0.24
	
	
	

	50 - 54
	2,511
	5.73
	0.37
	
	
	

	55 - 59
	1,761
	9.71
	0.71
	
	
	

	≥ 60
	498
	11.65
	1
	
	
	

	BMI, kg/m², n (%)
	
	
	
	
	
	

	<18.5 (Underweight)
	778
	0
	1
	
	
	

	18.5 - 22.9 (Normal)
	10,253
	0.59
	3.18
	
	
	

	23.0 - 24.9 (Over weight)
	3,303
	3.33
	20.57
	
	
	

	25.0 - 29.9 (Obese I)
	3,138
	11.73
	109.94
	
	
	

	30.0 - 39.9(Obese II)
	723
	26.14
	374.66
	
	
	

	≥40 (Obese III) 
	21
	33.33
	471.79
	
	
	

	Nursing Education
	
	
	
	
	
	

	Certificate equivalent to bachelor degree
	2,788
	6.89
	1
	
	
	

	Bachelor degree
	5,505
	6.96
	1.01
	
	
	

	Master degree
	2,013
	6.56
	.94
	
	
	

	Doctoral degree
	81
	18.52
	3.07
	
	
	

	Other
	  119
	9.24
	1.37
	
	
	

	Family History
	
	
	
	
	
	

	Cardiovascular disease
	5,336
	9.71
	1.83
	
	
	

	Diabetes mellitus
	
	
	
	
	
	

	Hypertension
	
	
	
	
	
	

	Hyperlipidemia
	
	
	
	
	
	

	Pregnancy history (female)
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	Number of gravida
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Consume oral contraceptive pill (female)
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Employment category
	
	
	
	
	
	

	Direct care nurse

	
	
	
	
	
	

	Nurse lecturer
	
	
	
	
	
	

	Middle level administrator*
	
	
	
	
	
	

	High-level administrator**
	
	
	
	
	
	

	Research nurse
	
	
	
	
	
	

	Type of work
	
	
	
	
	
	

	Day work
	
	
	
	
	
	

	Shift work
	
	
	
	
	
	

	Work at 7 pm – 7 am at least 4 times/week
	
	
	
	
	
	

	Work more than 12 hours/day
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	Days/month
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Walking more than 10 minutes/Day
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	Days/week
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Self-perceived anxiety/depress
	
	
	
	
	
	

	Extremely anxious or depressed
	
	
	
	
	
	

	Moderately anxious or depressed
	
	
	
	
	
	

	Not anxious or depressed
	
	
	
	
	
	


     a Head ward, Unit manager, Chair of the department


     b Director, Dean of the faculty or equivalent
           Table 5. Factors associated with metabolic syndrome among registered nurses using simple and multiple logistic regressions (IDF)
	Factors
	n
	%

Metabolic syndrome 
	OR 

(crude)
	OR

(adjusted)
	95% CI
	p-value

	Gender
	
	
	
	
	
	

	Male
	
	
	
	
	
	

	Female
	
	
	
	
	
	

	Age group, years
	
	
	
	
	
	

	Below 25
	
	
	
	
	
	

	25 - 29
	
	
	
	
	
	

	30 - 34
	
	
	
	
	
	

	35 - 39
	
	
	
	
	
	

	40 - 44
	
	
	
	
	
	

	45 - 49
	
	
	
	
	
	

	50 - 54
	
	
	
	
	
	

	55 - 59
	
	
	
	
	
	

	≥ 60
	
	
	
	
	
	

	BMI, kg/m², n (%)
	
	
	
	
	
	

	<18.5 (Underweight)
	
	
	
	
	
	

	18.5 - 22.9 (Normal)
	
	
	
	
	
	

	23.0 - 24.9 (Over weight)
	
	
	
	
	
	

	25.0 - 29.9 (Obese I)
	
	
	
	
	
	

	30.0 - 39.9(Obese II)
	
	
	
	
	
	

	≥40 (Obese III) 
	
	
	
	
	
	

	Nursing Education\
	
	
	
	
	
	

	Certificate equivalent to bachelor degree
	
	
	
	
	
	

	Bachelor degree
	
	
	
	
	
	

	Master degree
	
	
	
	
	
	

	Doctoral degree
	
	
	
	
	
	

	Family History
	
	
	
	
	
	

	Cardiovascular disease
	
	
	
	
	
	

	Diabetes mellitus
	
	
	
	
	
	

	Hypertension
	
	
	
	
	
	

	Hyperlipidemia
	
	
	
	
	
	

	Pregnancy experience (female)
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	Number of gravida
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Consume oral contraceptive pill (female)
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Employment category
	
	
	
	
	
	

	Direct care nurse

	
	
	
	
	
	

	Nurse lecturer
	
	
	
	
	
	

	Middle level administrator a
	
	
	
	
	
	

	High level administrator b
	
	
	
	
	
	

	Research nurse
	
	
	
	
	
	

	Type of work
	
	
	
	
	
	

	Day work
	
	
	
	
	
	

	Shift work
	
	
	
	
	
	

	Work at 7 pm – 7 am at least 4 times/week
	
	
	
	
	
	

	Number of  years
	
	
	
	
	
	

	Work more than 12 hours/day
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	Days/month
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Walking more than 10 minutes/Day
	
	
	
	
	
	

	Yes
	
	
	
	
	
	

	Days/week
	
	
	
	
	
	

	No
	
	
	
	
	
	

	Self-perceived anxiety/depress
	
	
	
	
	
	

	Extremely anxious or depressed
	
	
	
	
	
	

	Moderately anxious or depressed
	
	
	
	
	
	

	Not anxious or depressed
	
	
	
	
	
	


     a Head ward, Unit manager, Chair of the department


     b Director, Dean of the faculty or equivalent
DISCUSSION

The Nationally representative sample of registered nurses has prevalence of metabolic syndrome is lower compare to the similar nursing profession from other countries. The related factors such as ….. and ….. are associated with metabolic syndrome. Long-term Metabolic syndrome considerable risk factor for cardiovascular disease deserves further investigation in registered nurses.

Strength of the study:  The results of this study represent the nationally   
Limitations of the study:    

The confounding bias can distort the findings such as;

· Postpartum nurse

· Consumed contraceptive pill

· Family history of diabetes mellitus, hypertension and other genetic risk factors.

· Medical history 

· Medication history

Conclusions: This study is the first study that determined the prevalence of metabolic syndrome among registered nurses in Thailand has been and the related factors. The results of this  study shown that prevalence of metabolic syndrome among registered nurses in lower compare to the similar nursing profession from other countries. However, the future study is recommended in order to report as national health statistics reports among registered nurses.  
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Registered nurses who hold nursing licenses as of 2008


(N = 142,698)





Random sampling stratified by 9 age - groups


                             (n = 50,209) 





------------------------





Mail Deliverable 


      (n = 32,002)





Mail returned due to in valid address or no recipients                          (n = 18,198)


 





Enrolled as cohort members                                          (n = 18, 756)








Study participants            (n = xx,xxx)











