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INTRODUCTION
Improper eating is considered an occupational health risk. Shift work has become popular among workers in factories, industrial parks and export processing zones. Meal quality are related to nutritional status, health and labor productivity. 

Textile is one of the key economic sectors of Vietnam, characterized by long working hours, short breaks in between shifts, and the majority of the workforce is female of reproductive age. An unhealthy diet leads to many health risks including chronic energy deficiency (CED) and anemia. However, there are very few intervention studies on worker's meal rations conducted in Vietnam.

The study of intervention solutions to improve nutritional status, anemia in textile workers is very necessary. Therefore, we conducted a study on the status of workers' meals at a number of textile companies in the North and conducted an intervention on shift worker’s meal at a textile factory in Hai Duong city with the objectives of the study :
1. Description of the current situation of shift meal rations of workers at 12 textile companies in 5 Northern provinces.
2. Evaluating the effectiveness of shift meal intervention at a textile factory in Hai Duong city on workers' diets, nutritional status, anemia and labor productivity.
New contributions of the study 

- Additional contributions on the current situation of textile worker’s meal in Vietnam
- Research shows that after 3 months of intervention on shift meal, the nutritional status and anemia of workers have improved in anthropometric index and hemoglobin.
- Research is scientific evidence, and is the basis for programs to improve diets, nutritional status, anemia, and productivity improvement for textile workers in particular and workers in general. The results of this research can help policy makers and employer give support solutions and dietary interventions for other types of workers in the near future.

- It is possible to replicate the application of the meal’s intervention menu to other textile enterprises. However, it is important to pay attention to the training to employees about proper nutritional knowledge so that they can calculate and estimate the remaining meal portions of the day to suit the energy needs of each other.
Structure of the thesis 

The thesis consists of 112 pages, it includes: 3 pages of the introduction and research objectives, 30 pages of literature review, 19 pages of the subjects and method of the study, 29 pages of the results, 27 pages of the discussion, 2 pages of the conclusion and 1 page of the recommendations.

The thesis consists of 28 tables, 2 figures, 1 diagram and 4 chart; 163 references, which include 58 references in Vietnamese and 105 references in English.
Chapter 1: LITERATURE REVIEW

1.1. The role of workers' meals

Concept of shift meal is a meal between shifts of workers to guarantee the health of workers. Depending on the cost of living index and the company's ability to pay, the director of the company, after reaching agreement with the executive committee of the grassroots trade union, decides the meal rate for a shift meal, but not exceeding VND 680,000  per month. Lunch shift plays an important role, accounting for 35-40% of the whole day's energy needs. In this study, the lunch shift intervention was performed for workers, so the default shift meal here is the worker's lunch.

After a period of tiring and stressful work, the mid-shift meal and nap, although short, are essential for employees because they are also reasonable rest moments to help employees have more energy and healthy to start for the next working hours. It can be said that the well-organized lunch and mid-shift meal for employees is not only a policy for workers to be healthy to regenerate their productive labor, but also shows the sense of responsibility of the enterprise in the future. care for the lives of employees.

Eating not only directly affects the health and work performance of employees, but also has a significant impact on the development and reputation of the business. Therefore, it is extremely necessary to organize meals that ensure food hygiene and safety while providing adequate nutrients to regenerate labor.

1.2. Situation of workers' meals in the world and in Vietnam


Studies have shown that shift workers have higher dietary requirements than primary workers. However, many studies on the world reveal that the quality of shift meals is still low, not satisfying, providing enough energy needed for workers to maintain health and work performance.

Poor nutrition will directly affect the health status of workers to the risk of lack of energy, people easily lose strength, lose the ability to coordinate and concentrate at work. This will reduce work efficiency and product quality, making businesses lose their ability to compete with competitors, and at the same time will increase investment costs, reduce the economic growth rate, and lead to lower production costs, employee earnings will be lower.


In Vietnam, according to statistics of May 2016, in industrial zones and high-tech zones of Ho Chi Minh City. In Ho Chi Minh City, there are 724 enterprises with companies organizing shift meals for employees with a meal value of 15,000 or more, and 27 units organizing meals under 15,000 VND. In the units that organize shift meals for employees, up to 545 enterprises hire houses to provide meals from outside, only 38 enterprises organize on-site shift meals, the rest give money to employees. . The low level of spending on shift meals leads to poor quality, leading to many health risks for workers.
1.3. Occupational characteristics, health status of garment workers in Vietnam

The majority of the workforce in textile and garment factories are women with job characteristics that are exposed to many adverse factors affecting health, making workers susceptible to occupational diseases. Besides,with long working hours, short rest between shifts and poor nutrition make textile workers at high risk of chronic energy deficiency and anemia.
1.4. Meal intervention studies of textile workers

Most of the studies on dietary interventions for textile workers encountered many difficulties due to the characteristics of their jobs with long working hours, short breaks between shifts, and a large number of workers.

Besides, businesses are also quite hesitant in agreeing to coordinate in nutrition and health programs, so it is difficult to design research and implement interventions.

There is no specific recommended dietary allowance suitable for each type of worker by age and gender.

There are not many nutrition intervention studies on workers in Vietnam, mainly focusing on taking multi-micronutrient tablets or adding micronutrients to food, but no studies have directly intervened. Cards with menus on shift meal rations for workers in general and textile workers in particular.
Chapter 2: SUBJECTS AND METHODS OF THE STUDY

2.1. Study location and time
- Phase 1: a cross-sectional descriptive study was conducted from May 2017 to May 2018 in 5 provinces: Hai Duong, Hai Phong, Bac Ninh, Thai Nguyen, and Vinh Phuc.

- Phase 2: the intervention study was conducted from June 2018 to September 2018 at a textile and garment factory in Hai Duong province.

2.2. Study subjects
2.2.1. Selected criteria
- Age between 19 and 60 years old; agree to participate in the study.

- In the intervention study: in addition to the above criteria, there should be enough information collected during the 3 months of intervention.

2.2.2. Exclusion criteria
- Female employees who are pregnant and breastfeeding for under 12 months; suffering from acute diseases at the time of investigation; had chronic diet-related diseases (diabetes, renal failure) and the subjects did not consent to participate in the study.

- In the intervention study: In addition to the above criteria, it also includes subjects who did not collect enough information and intervention data in 3 months (subjects who stopped eating >10% of the intervention meals); subjects are using special diets or specialized nutritional products at main meals during the intervention.

2.3. Study methods:
2.3.1. Study design:

- Phase 1: a cross-sectional descriptive study
- Phase 2: a intervention before – after study
2.3.2. Sample size and recruitment
2.3.2.1. Phase 1: A cross-sectional descriptive study of meal’s worker in 12 northern textile companies
n = t2* (2 *N/ (e2N + t2*(2 )
Calculate the sample size according to the formula 80 people. Research carried out at 12 textile companies. The total number of workers is: 80 x 12 = 960 people. In fact, 959 people participated in the study.
2.3.2.2. Phase 2: A intervention before – after study

n = [image: image2.png](8/8)°




Sample size for serving: calculated according to the formula, the required sample size is 42 people. Sample size for nutritional status: calculated according to the formula, the required sample size is 84 people. Sample size for anemia: calculated according to the formula, the required sample size is 47 people. Combining indicators on the minimum sample size requires 84 intervention participants, the prevention of 10% dropping out requires 95 people. In fact, the topic has implemented the intervention with a sample size of 89 workers who meet the selection criteria, with enough data to participate during the 3 months of the intervention.
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Figure 2.1: Diagram of sampling and intervention
2.4. Study setting
2.4.1. Meal intervention menu

- The topic has built 4 sets of 7-day sample menus for 2 ages, 2 genders at medium working level. However, due to the specific conditions of the textile industry with a short lunch break, a large number of workers, and a small dining area, it is difficult to arrange, so the research team decided to use only 1 set of meal menu with 968 kcal because it can satisfy both age groups of both sexes.

- Deploying sample menu cooking: Kitchen staff are trained on how to prepare dishes according to the menu, converting food from trays into serving meals. Cook a 7-day menu for workers and interview with questionnaires to assess the sensory, quality, feasibility as well as acceptability of workers at the intervention facility before putting the intervention into practice 3 months sample menu.
2.4.2. Intervention activities
- Phase 1: a cross-sectional descriptive study was conducted from May 2017 to May 2018 in 5 provinces: Hai Duong, Hai Phong, Bac Ninh, Thai Nguyen, and Vinh Phuc. Collect data dietary intakes, anthropometry.
- Phase 2: the intervention study was conducted from June 2018 to September 2018 at a textile and garment factory in Hai Duong province.

Collect data initially (T0) and after 3 months of intervention (T3) on dietary intakes, anthropometry, hemoglobin index and labor productivity.
- The cafeteria of the textile factory is the place to intervention. The group of staff in charge of cooking shift meals have been trained and guided to prepare shift meals according to a pre-designed menu and organize shift meals for employees: divided into separate meals for substitute employees. for the organization of meals by tray (6 employees/tray) in the time before the enterprise accepts to carry out this study. In order to meet enough human resources for the organization of meal plans, an additional staff member in the cafeteria was recruited during the intervention period.

- Employees participating in the intervention study can eat shift meals according to the sample menu organized by the kitchen of the labor establishment. All employees participating in the intervention signed a commitment to follow the correct menu and were instructed to fill in the information in the daily food monitoring book.

- In addition, the study participants were given sample menus and advice leaflets on how to calculate and estimate servings for meals outside of shift meals.

- Monitoring, supervision and technical support: by PhD student, staff of the Institute of Nutrition in collaboration with trade union officials, company's kitchen staff during the implementation of the intervention.
2.5. Methods and tools for data, evaluation criteria
2.4.1. Dietary intakes: using the measure and record method. Evaluation of food consumption, nutritional value of rations, balance of rations to meet Recommended dietary allowance.
2.4.2. Anthropometry: Anthropometric measurements were collected using SECA scale and UNICEF ruler; Nutritional classification according to WHO 1995.
2.4.4. Blood test: Fasting finger blood samples of workers were taken to analyze and assess anemia status (women : Hb < 12 g/L; men: Hb < 13 g/L)
2.4.3. Labor productivity: Using a questionnaires and timekeeping data, the supervisor of the factory evaluates the quantity and quality of products; working time, overtime, sick leave.

2.6. Data analysis: appropriate software was used to enter data. Data were analyzed using SPSS 18.0. Statistical tests were selected appropriately to ensure accuracy.
2.7. Study ethics.: The study was approved by Ethics Councils of the National Institute of Nutrition in Vietnam according to Decision No. 182/ VDD-QLKH dated April 7, 2016.
Chapter 3: RESEARCH RESULTS

3.1. Evaluation of meal rations of textile workers at 12 textile companies in 5 northern provinces
Subjects’ characteristics 

The study included 243 male workers and 716 female workers with the average age of the male group being 28 years old; female is 31 years old; Average BMI for men is 20.1 kg/m2, for women is 20.3 kg/m2. The rate of CED in both male and female groups was 23.5% and 16.2%, respectively. The rates of overweight and obesity in both groups were similar at 3.3% and 3.4%
Table 3.1. Consumption of food in the actual diet of workers
	Food groups
	N
	Medium ± SD

	Cereals (g)
	959
	151,2 ± 63,7

	Fats and oils (g)
	959
	6,44 ± 5,4

	Bean, peas, pulses, lentils (g)
	959
	28,5 ± 33,1

	Vegetables and fruits rich in dark green, yellow, red (g)
	959
	25,3 ± 36,4

	Other vegetables and fruits (g)
	959
	65,4 ± 85,6

	Meat, fish and poultry (g)
	959
	58,2 ± 34,1

	Eggs (g)
	959
	17,1 ± 25,1

	Milk (ml)
	959
	8,9 ± 28,4

	Sugars and sweetness (g)
	959
	1,9 ± 9,8

	Alcohol (ml)
	959
	6,5 ± 4,5


Values are means ± SDs 
Table 3.2. Nutritional value of the meal provided by the factory
	Index
	Min
	Max
	Medium ± SD

	Energy (Kcal)
	521,56
	1159,9
	877,4  ±  177,5

	Protein (g)
	16,45
	49,68
	33,7 ± 8,4

	Animal Protein (g)
	16,45
	28,76
	15,6 ±  8,2

	Lipid (g)
	2,32
	40,1
	24,7 ± 10,8

	Animal Lipid (g)
	0,31
	29,2
	15,1 ±  10,1

	Glucid (g)
	92,1
	155,7
	130,6 ± 20,2

	Fiber (g)
	0,81
	3,49
	2,0 ± 0,9

	Canxi (mg)
	72,61
	186,1
	138,2 ± 35,3

	Iron (mg)
	2,62
	7,0
	5,4 ±  1,1

	Zinc (mg)
	2,12
	4,39
	3,3 ±  0,7


Values are means ± SDs 
Table 3.3. Nutritive value in actual diets of workers
	Nutritive value
	Male (n = 243)
	Female (n = 716)
	Both (n = 959)
	p*

	Energy (Kcal)
	842,8

(721,1;984)
	715,6

(561,7;836,2)
	745,6

(574,1;870,4)
	<0,05

	Protein (g)
	30,5 (25,5; 38)
	26,8 (22,6;33,6)
	27,8 (23,3;34,9)
	<0,05

	Animal Protein (g)
	14,9 (8,8; 17,5)
	10,9 (6,5;16,9)
	12,4 (7;16,9)
	<0,05

	Lipid (g)
	20,9 (14; 27,1)
	16,9 (13,1; 24,1)
	18,3(13,4;25,7)
	<0,05

	Animal Lipid (g)
	12,2 (4;18,8)
	10 (2,9;15,2)
	10,5 (2,9;15,2)
	<0,05

	Glucid (g)
	130,4

(105,2; 154,2)
	100,2

(85,3;127,4)
	110,7

(86,7;135,6)
	<0,05

	Fiber (g)
	1,6 (1,1;3,2)
	1,5 (1;2,8)
	1,5 (1;3)
	>0,05

	Canxi (mg)
	146,2

(111,1; 168,4)
	122,4

(85,9;154,8)
	127,8

(90,5;158,5)
	<0,05

	Iron (mg)
	5 (4,2; 6,2)
	4,4 (3,7;5,5)
	4,6 (3,7;5,7)
	<0,05

	Zinc (mg)
	3,1 (2,5; 4,3)
	2,7 (2;3,6)
	2,7 ( 2;3,8)
	<0,05


Values are medians (25th, 75th percentiles). * Mann Whitney U test 
Table 3.4. The balance of the workers' actual meal
	Index
	RDA
	Male
(n = 243)
	Female
(n = 716)
	Both
(n = 959)
	p*

	Ratio
P:L:G
	Protein (%)
	13-20
	14,8 (13,7;16,3)
	15,5

(14;17,8)
	15,2

(14;17,2)
	<0,05

	
	Lipid (%)
	18-25
	21,7

(14,8;29,9)
	21,7

(16,3;31,5)
	21,7

(16;31,1)
	>0,05

	
	Glucid (%)
	55-65
	61,3

( 55,7:71,6)
	60,8

(52,9:69,1)
	60,8

(53,5: 69,7)
	>0,05

	Panimal/Ptotal (%)
	≥30
	43,1

(32,7;57,3)
	39,2

(30,6;56,7)
	40,0

(31,4;56,8)
	>0,05

	Lanimal/Ltotal (%)
	<60
	63,7

(28;76,1)
	46,7

(21,1;73,4)
	49,0

(22;73,8)
	<0,05

	Canxi/Photpho
	0,8-1,5
	0,36

(0,3;0,42)
	0,36 (0,29;0,43)
	0,36

(0,3;0,42)
	>0,05

	Fiber/1000 Kcal (mg)
	14
	1,8

(1,38;3,42)
	2,2

(1,51;3,72)
	2,1

(1,46;3,61)
	<0,05


Values are medians (25th, 75th percentiles). 2 Mann Whitney U test 
Table 3.5. The level of meeting nutritional values in actual meal of workers who ate all the meals and workers who did not eat all the meals
	Nutritive value
	RDA
	% of RDA

	
	
	Group ate all (n=789)
	Group ate not  all (n=170)

	Energy (Kcal)
	849 - 968
	80,3 (63,5;93,9)
	102,6 (88,5:117,7)

	Protein (g)
	24,0-28,0
	102,9 (84,5;128,4)
	125,5 (109,3:155,6)

	Lipid (g)
	17,6-22,8
	99,9 (69,7;136,5)
	84,7 (70,3;114,8)

	Glucid (g)
	112-148
	84,2 (67,9:101,1)
	119,8 (101,3:141)

	Fiber (g)
	14
	14,2 (10,5;23,4)
	23,4 (10,4;28,5)

	Canxi (mg)
	320 - 400
	38,3 (27,3;47,7)
	44,1 (32,2;56,8)

	Iron (mg)
	4,76 - 11,88
	42,3 (33,6;55,8)
	71 (52,3:90,3)

	Zinc (mg)
	3,2 - 4
	78 (58,7;100,9)
	122,8 (100,7:146,5)


Values are medians (25th, 75th percentiles). 

Table 3.6. Satisfaction of nutritional values in actual diets of workers by gender
	Nutritive value
	RDA
	% of RDA
	p*

	
	
	Male
(n = 243)
	Female
(n = 716)
	Both
(n = 959)
	

	Energy (Kcal)
	849 - 968
	89,4 (76,1;102,1)
	81,7

(65,8;96,7)
	83,8

(66,2;98,1)
	<0,05

	Protein (g)
	24,0-28,0
	110,4

(91,2;137,8)
	109,9

(92,7;137,5)
	110,1

(91,9;137,8)
	<0,05

	Lipid (g)
	17,6-22,8
	92,8

(62,3;127,3)
	94

(73,3;136,4)
	93,6

(69,8;131,5)
	>0,05

	Glucid (g)
	112-148
	94,5

(74,6;114)
	85,9

(71,5;108,3)
	88,1

(72,8;109,4)
	<0,05

	Fiber (g)
	14g/1000kcal
	12,6

(9,8;24,4)
	15,9

(10,8;26,5)
	15,1

(10,4;25,8)
	>0,05

	Canxi (mg)
	320 - 400
	39,7

(29,1;47,7)
	36

(24,5;44,7)
	37,4

(25,7;45,5)
	>0,05

	Iron (mg)
	4,76-11,88
	85,7

(65,7;105)
	40,2

(32,2;50,3)
	45,4

(35,3;64,1)
	>0,05

	Zinc (mg)
	3,2 - 4
	77,3

(61,6;108,6)
	85,3

(62,4;111,2)
	85,3

(62,4;110,3)
	<0,05


 Values are medians (25th, 75th percentiles). 2 Mann Whitney U test
Meal’s workers have not yet met the energy demand with the overall response rate of 83.8% (male 89.4%, female 81.7%), the difference between male and female and women with statistical significance (p<0.05). The rate of response to energy-producing substances (except for protein) and micro-minerals were not enough according to RDA.
3.2. Effectiveness of meal rations intervention at a textile factory in Hai Duong city
3.2.1. Developing a intervention menu of shift meal:
- The intervention menu was developed by the research team of the Institute of Nutrition based on energy needs according to the actual average labor consumption measured and met the criteria of diet balance and nutritional research for Vietnamese people. Male (2016) on nutrients. The energy level of the shift meal menu is 968 kcal, the ratio of energy from Protein: Lipid: Glucid = 19%: 22%: 59%, Protein (animal/total) ≥ 30%; Lipid (animal/total) < 60%, corresponding content of fiber, calcium, iron, zinc in the diet provided according to RDA.
3.2.2. Changes in meal portions

The intervention group consisted of 89 workers (23 men and 66 women), the average age of men was 37 years old, women were 35 years old, the average BMI of men was 21.2 kg/m2, women were 21.1kg/m2.

Table 3.7. Food consumption in actual food intake of workers before and after 3 months of intervention
	Food groups
	Average consumption/meal

	
	Before intervention (n=89)
	After intervention (n=89)
	p*

	Cereals (g)
	166,8 ± 31,4
	133,6 ± 29,5
	<0,01

	Fats and oils (g)
	2,5 ± 0
	8 ± 0
	<0,01

	Bean, peas, pulses, lentils (g)
	55 ± 10,6
	39,1 ± 10,7
	<0,01

	Vegetables and fruits rich in dark green, yellow, red (g)
	84,9 ± 37,5
	53,9 ± 21,3
	<0,01

	Other vegetables and fruits (g)
	0,4 ± 0
	125,5 ± 16,7
	<0,01

	Meat, fish and poultry (g)
	64,6 ± 13,7
	159,5 ± 24,8
	<0,01

	Milk (ml)
	0 ± 0
	110 ± 0
	<0,01

	Sugars and sweetness (g)
	0,4 ± 0
	0 ± 0
	>0,05

	Alcohol (ml)
	0 ± 0
	0 ± 0
	>0,05

	Seasonings (g)
	9,2 ± 0
	6,9 ± 0
	<0,01


Values are means ± SDs;* Paired T-test comparing means at T0 and T3 in the same group Seasonings include salt, soup powder, fish sauce and monosodium glutamate 
Table 3.8. Nutritional value of the meal provided
	Nutritive value
	RDA
	Before intervention (n=89)
	After intervention (n=89)

	Energy (Kcal)
	849 - 968
	1092,4
	973,4

	Ratio P:L:G
	Protein (%)
	13-20
	13
	19

	
	Lipid (%)
	18-25
	30
	22

	
	Glucid (%)
	55-65
	57
	59

	Panimal/Ptotal (%)
	≥30
	28,7
	58,9

	Lanimal/Ltotal (%)
	<60
	78,7
	58,8

	Canxi/Photpho
	0,8-1,5
	0,54
	0,95

	Fiber (g)/1000 Kcal
	14
	2,1
	3,6

	Canxi (mg)
	4,76 - 11,88
	6,09
	7,7

	Iron (mg)
	3,2 - 4
	3,37
	4,2

	Zinc (mg)
	320 - 400
	225,09
	501,2


Table  3.9. Energy values of nutrients in actual diets of workers before and after 3 months of intervention
	Nutritive value
	Medium
	p*

	
	Before intervention (n=89)
	After intervention (n=89)
	

	Energy (Kcal)
	939 ± 139,6
	882,4 ± 99,3
	<0,01

	Protein (g)
	Total
	30,7 ± 4,5
	48 ± 4,9
	<0,01

	
	Animal
	8,9 ± 1,9
	32,4 ± 4,4
	<0,01

	Lipid (g)
	Total
	32,2 ± 5,6
	24,4 ± 2,5
	<0,01

	
	Animal
	25,2 ± 5,4
	14,9 ± 2,6
	<0,01

	Glucid (g)
	132,1 ± 24,2
	118,3 ± 22
	<0,01

	Fiber (g)
	1,7 ± 0,4
	3,4 ± 0,5
	<0,01

	Canxi (mg)
	186,8 ± 42,1
	460,1 ± 73,5
	<0,01

	Iron (mg)
	5,1 ± 0,9
	6,5 ± 1,0
	<0,01

	Zinc (mg)
	2,8 ± 0,5
	3,5 ± 0,5
	<0,01


Values are means ± SDs;* Paired T-test comparing means at T0 and T3 in the same group 
Table 3.10. Nutrition balance in actual meals of workers before and after 3 months of intervention
	Nutritive value
	RDA
	Before intervention (n=89)
	After intervention (n=89)
	p*

	Tỷ lệ P:L:G
	Protein (%)
	13-20
	13,1 ± 1
	21,9 ± 2,1
	<0,05

	
	Lipid (%)
	18-25
	31 ± 4,7
	25,1 ± 3,4
	<0,05

	
	Glucid (%)
	55-65
	56,1 ± 4,9
	53,2 ± 5,2
	<0,05

	Panimal/Ptotal (%)
	≥30
	29,1 ± 5,3
	67,3 ± 5,5
	<0,05

	Lanimal/Ltotal (%)
	<60
	77,2 ± 6,2
	60,8 ± 4,4
	<0,05

	Canxi/Photpho
	0,8-1,5
	0,53 ± 0,1
	0,86 ± 0,1
	<0,05

	Fiber (g)/1000 kcal
	14
	1,8 ± 0,4
	3,4 ± 0,5
	<0,05

	Canxi (mg)
	4,76 - 11,88
	5,1 ± 0,9
	6,5 ± 1
	<0,05

	Iron (mg)
	3,2 - 4
	2,8 ± 0,5
	3,5 ± 0,5
	<0,05

	Zinc (mg)
	320 - 400
	186,8 ± 42,1
	460,2 ± 73,5
	<0,05


Values are means ± SDs;* Paired T-test comparing means at T0 and T3 in the same group 
Table 3.11. Satisfaction of nutritional values in actual diets of workers on RDA before and after 3 months of intervention 

	Nutritive value
	RDA
	% of RDA
	*p

	
	
	Before intervention (n=89)
	After intervention (n=89)
	

	Energy (Kcal)
	849 - 968
	101,2 ± 15,9
	99,7 ± 10,8
	<0,01

	Protein (g)
	24,0-28,0
	66,5 ± 9,7
	104,2 ± 10,6
	<0,01

	Lipid (g)
	17,6-22,8
	136,0 ± 23,8
	102,8 ± 10,75
	<0,01

	Glucid (g)
	112-148
	109,9 ± 21,4
	98,1 ± 18,1
	<0,01

	Fiber (g)
	14g/1000kcal
	13,2 ± 3,0
	24,0 ± 3,7
	<0,01

	Canxi (mg)
	320 - 400
	58,4± 13,03
	143,9 ± 28,3
	<0,01

	Iron (mg)
	4,76-11,88
	98,3 ± 45,5
	130,3 ± 52,3
	<0,01

	Zinc (mg)
	3,2 - 4
	88,3 ± 10,9
	118,5 ± 13,7
	<0,01


 Values are means ± SDs;* Paired T-test comparing means at T0 and T3 in the same group
The post-intervention diet is more balanced, meets the same or exceeds of RDA, the difference in the level of energy requirements, energy-generating substances, micro-minerals, fiber of the diets before and after the intervention (p<0,01). 

3.2.3. Changes in nutritional status and anemia
Table 3.12. Change in weight and waist circumference before and after 3 months of intervention 
	Indicator
	Before intervention (n=89)
	After intervention (n=89)
	BMI difference
(T3-T0)
	*p

	Weight (kg)
	50,34 ± 7,03
	50,98 ± 7,13
	0,63 ±  1,48
	<0,01

	Waist(cm)
	72,7 ± 14,7
	73,1 ± 11,4
	0,39 ± 15,6
	>0,05


Values are means ± SDs;* Paired T-test comparing means at T0 and T3 in the same group 
Table 3. 13.. Change in BMI before and after 3 months of intervention
	BMI (kg/m2)
	Before intervention (n=89)
	After intervention (n=89)
	BMI difference
(T3-T0)  
	*p

	BMI <18,5
	17,3 ± 1,2
	17,6  ± 1,3
	0,4 ± 0,4
	>0,05

	18,5 ≤ BMI < 25
	21,1 ± 1,4
	21,4 ± 1,5
	0,3 ± 0,5
	<0,05

	BMI ≥ 25
	26,5 ± 2,0
	26,0  ± 1,2
	-0,5 ± 1,4
	>0,05

	Medium
	20,96 ± 2,2
	21,2 ± 2,1
	0,25 ± 0,6
	<0,01


Values are means ± SDs;* Paired T-test comparing means at T0 and T3 in the same group 
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Figure 3.1. Change in BMI before and after 3 months of intervention
The proportion of subjects with CED and overweight and obesity decreased significantly after the intervention, while the proportion of subjects with normal BMI (18.5 ≤ BMI < 25) increased after the intervention (p<0,05).
Table 3.14.. Change in hemoglobin content before and after 3 months of intervention by gender 
	
	Hb before intervention  

 (g/L)
	Hb after intervention (g/L)
	Different Hb (T3-T0) (g/L)
	p*

	Male (n = 23)
	141,8 ± 7,1
	143,9 ± 6,4
	2,15±3,51
	< 0,05

	Female (n = 66)
	124,1 ± 11,1
	127,2 ± 10,5
	3,14±3,11
	< 0,05

	Both (n = 89)
	128,7 ± 12,8
	131,6 ± 12,1
	2,88 ± 3,2
	< 0,05


Values are means ± SDs;* Paired T-test comparing means at T0 and T3 in the same group 
Table 3.15. Anemia rate of workers according to Hb content by age and sex before and after 3 months of intervention
	Indicators
	Before intervention  

% (n=89)
	After intervention % (n=89)
	*p

	Age
	19 - 30 of age
	11,8
	0,0
	<0,05

	
	31 - 60 of age
	22,7
	13,6
	<0,05

	**p
	>0,05
	>0,05
	

	Sex
	Male
	6,3
	0,0
	<0,05

	
	Female
	24,4
	13,3
	<0,05

	**p
	>0,05
	>0,05
	

	Average
	19,7
	9,8
	<0,05


* Mc Nemar test ** χ2 test  

The rate of anemia after intervention decreased significantly in both age and sex groups (p<0,05). 
Table 3.16. Evaluate the effectiveness of workers' productivity after 3 months of intervention (n = 89 people)
	Indicators
	Increase n (%)
	Same n (%)
	Decrease n (%)

	Quantity
	7 (7,9)
	82 (92,1)
	0

	Quality
	6 (6,8)
	83 (93,2)
	0

	Work time
	3 (3,3)
	86 (97,6)
	0

	Overtime of work
	3 (3,3)
	86 (97,6)
	0

	Sick leave time
	1 (1,1)
	85 (95,6)
	3 (3,3)


* Statistics of criteria according to timesheets and supervision 
Analyzing and evaluating the efficiency of labor productivity, the research results show that after the intervention, labor productivity tends to improve, increasing in quantity (up 7.9%) and product quality increased by 6.8%, working time as well as overtime increased by 3.3% respectively, while sick leave time decreased by 3.3%.
Chapter 4: DISCUSSION

4.1. Evaluation of meal rations of textile workers at 12 textile companies in 5 northern provinces

The serving sizes provided showed a large difference in the nutritional value of the meals between different companies. This is probably related to each company's payment policy for workers' shift meals, large enterprises will have a higher level of payment for workers' shift activities than small businesses. .

In addition, the proportion of energy-producing substances in the diet is mostly unreasonable. This can be a risk factor that directly affects the health and productivity of workers. The lack of specific regulations for businesses on the ration menu and the cost of each shift meal for employees is probably the reason for the big difference in the way they operate and organize the provision of shift meals. for current employees.

The study also showed that up to two-thirds of workers (82.3%) did not eat all the meals, only meeting 80.3% of the energy needs and most of the energy-producing substances and micro-minerals. All nutritive values did not meet the RDA, especially the fiber response was very low (15%). Through a quick interview in a few cases, the reason given here, according to personal assessment, is that the meal is not of good quality and does not suit the taste of the workers. This explains the fact that the actual rations of workers hardly meet the energy needs for both men and women as well as in both age groups. The average energy in the actual diet provided was 745.6 kcal, 103.4- 222.4 kcal lower than the recommendation, not achieving the nutritional balance in the diet.
4.2. Effectiveness of meal rations intervention at a textile factory in Hai Duong city

Meal intervention menu

The research has implemented the construction of shift meal menus for employees based on the actual energy consumption of the people, and the nutritional value of the diet is calculated as 40% of the whole day's needs. In particular, the menu focuses on balancing the ratio of energy-producing substances Protein: Lipid: Glucid respectively 19%: 22%: 59%. At the same time, the ratio of Protein animal/total, Lipid animal/total also meet the RDA.

In particular, the menu also pays attention to the addition of milk and dairy products to the diet, adding calcium- and iron-rich foods and colored vegetables containing many vitamins and fiber. Besides, the menu is also carefully reviewed to ensure the criteria of feasibility and efficiency. On the basis of actual observation of the kitchen conditions as well as the characteristics of the intervention facility to offer an intervention menu suitable to the culture and eating habits of the region, the price is suitable to the economic conditions. of the unit. The survey results showed that 100% of employees rated the meal as delicious and met the requirements for food quality.

Another important thing is that the intervention menu has adjusted to reduce the amount of seasoning (salt) in processed foods in accordance with the direction from Decision No. 2033/QD-BYT dated March 28, 2018 of the Government. The Minister of Health approved the National Plan on Communication and Advocacy to reduce salt in the diet to prevent and control hypertension, stroke and other non-communicable diseases in the 2018-2025 period. The Vietnamese people's salt-eating habit has existed for many years, so the popularization of the practice of a salt-reduced diet should be done gradually. These are the first steps to bring the content of reducing salt in the diet to the workforce.

The intervention menu was built on the basis of the criteria of nutritional value and also considered the cost issue to ensure feasibility, acceptable at the time of the study equal to the cost of 1 popular meal at outside restaurants at the time of the study.
Intervention effect changes in meal rations

The post-intervention diet was more balanced than before the intervention, meeting the RDA with the ratio of P:L:G of 19:22:59 equivalent to an energy level of 973.4 Kcal, especially reduced content. lipids, reducing the amount of saturated fat in the diet. The research results showed that the intervention diet had a significant increase in the amount of vegetables and fruits, and the foods consumed were more diverse, especially the dairy group was added to the diet. The fruit and vegetable intake of nearly 200g/day of a cocoa meal is higher than the one-meal recommendation and represents up to 50% of the recommended daily intake of vegetables. This is good compared with 57% of adults who eat less vegetables than the recommended 400g/day.

The intervention menu was considered to include foods of animal origin containing high levels of iron of biological value with an average amount of animal protein of 32.4g (equivalent to 150g of meat and fish/meal). The pre-intervention diet is mainly supplied from common food sources such as rice, beans and meat (in small amounts) which helps to save costs, but the nutritional value is not high and the diversity is not achieved. and nutritional balance in the diet. The construction of affordable meal rations for workers while ensuring adequate and balanced nutrition should consider the use of locally available food sources, ensuring the diversity of rations by the use of a variety of foods including cereals, meat, fish, increase the amount of dark green leafy vegetables and fruits rich in vitamins A, C, rich in iron, reduce the consumption of sweets. The design of balanced shift meal rations will effectively improve the nutritional status and anemia of workers.

Effective interventions to change nutritional status, anemia

Intervention study on shift meals effectively improves the percentage of subjects with chronic energy deficiency. The mean BMI after the intervention was 0.25 kg/m2 higher than the mean BMI before the intervention (p < 0.01). Although the average BMI after the intervention increased, the results showed that the proportion of subjects with chronic energy deficiency (BMI < 18.5) and overweight and obese subjects (BMI≥ 25) was significantly reduced after the intervention, while the proportion of subjects with normal BMI (18.5≤BMI< 25) increased after the intervention. This change really means a lot. This proves the balance and rationality of the intervention menu.

Anemia is a public health problem, affecting human health as well as economic and social development. Anemia is common in women of reproductive age. The study results showed that the average hemoglobin content after the intervention increased by 2.88 ± 3.2 g/L compared to before the intervention, the difference was statistical significance with p<0.01. After the intervention, the percentage of workers with anemia decreased significantly, on average, before the intervention, 19.7% of the subjects had anemia decreased to 9.8% (p < 0.05), especially female workers. the rate of anemia decreased from 24.4% to 13.3%. The improvement of anemia in workers is of great significance, especially for female workers who account for a high percentage of reproductive age who are working at this company.

However, in addition to the shift meal intervention, the communication in the form of distributing nutrition leaflets and sample menus also contributes to providing reasonable nutritional knowledge to help employees estimate the remaining meals. during the day is balanced and suitable for your physical condition. With the participation of the Trade Union, the company strengthens communication and reminds workers during shift meals at the canteen. In general, the communication in the form of handing out leaflets and sample menus has also contributed to providing more knowledge to practice a reasonable diet at home, but it requires the efforts and self-consciousness of the family. each individual as well as the participation of the grassroots Trade Union in organizing propaganda and disseminating knowledge for employees.

Effective intervention changes on labor productivity

The dietary intervention in shift meals, in addition to improving nutritional status and anemia, labor productivity also tends to increase in both quantity (up 7.9%) and product quality (increase in quantity). 6.8%), working time as well as overtime increased by 3.3% respectively, while sick leave time decreased by 3.3%.

It can be said that the well-organized lunch and mid-shift meal for workers is not only a policy for workers to have health and regenerate productive labor but also shows the sense of responsibility of the enterprise. not only directly affects the health and productivity of employees but also has a significant impact on the development and reputation of the business.

Limitations of the study

The study builds menus and conducts intervention for employees at a moderate level of physical activity (according to the general level of physical activity for workers in the textile industry). Each production stage has different levels of energy consumption. However, there have been no studies to determine the level of physical activity for each production stage of textile workers, intervention menu for a moderate level of physical activity may not be really suitable for the group of employees working in the production stages with heavy or light physical activity of the textile industry.

The implementation of the sample menu in addition to the workers' shift meals may not be able to meet the requirements due to the characteristics of their work as well as their busy schedules, so supervision and support are also difficult. towel. Supervisors and collaborators have collaborated with the Company's Trade Union to strengthen communication and remind workers during shift meals at the canteen, along with distributing nutrition leaflets and sample menus to workers. .

The selection of companies to conduct the intervention is not random and representative. In addition, the survey was conducted with a warning, so it may affect the research results which are not objective (companies may increase the serving size more than usual).
CONCLUDE

1. Evaluation of meal rations for workers at 12 textile and garment companies in 5 northern provinces

- Energy and nutrition contents of both the supplied meals and the actual worker' meals are not enough to meet the recommended dietary allowances. 

- Only 170 (17.7%) workers ate all their meals and 789 (82.3%) workers could not finish their meals. The average energy in the actual diet provided was 745.6 kcal, lower than the recommendation from 103.4 to 222.4 kcal, meeting 83.9% of the energy requirement on average. The ratio of Protein: Lipid: Glucid is 15.4: 23.3: 61.3, respectively. 
2. Effect of meal rations intervention in a textile factory in Hai Duong city

- The intervention menu was applied with energy of 968 kcal and the ratio of P:L:G of 19:22:59 to meet RDA.

- Intervention in shift meals combined with communication to distribute leaflets and sample menus has contributed to improving the nutritional status and anemia of workers. After 3 months of intervention, the average weight of the group of workers was 50.98kg, which was 0.63kg higher than the average weight before the intervention (p<0.01). The change in BMI after the intervention was 0.25kg/m2 higher than the pre-intervention BMI (p < 0.01.) After the intervention, the percentage of subjects with CED and overweight and obesity decreased significantly. The rate before - after the intervention was 9.9% and 6.6% respectively; 7.4% and 6.3% (p<0.05). The average hemoglobin content after the intervention was 131.6 ± 12.1 g/L, an increase of 2.88 ± 3.2 g/L compared to that. before the intervention was 128.7 ± 12.8 g/L (p<0.01). After the intervention, the percentage of workers with anemia decreased markedly, from 19.7% before the intervention to 9. 8%, especially among female workers (p<0.05).
- Interventions tend to improve labor productivity, both in quantity (up 7.9%) and in product quality (increase by 6.8%), working time as well as overtime increase. equivalent to 3.3%, while sick leave time decreased by 3.3%.

RECOMMENDATIONS

5.1. For Companies:

- Enterprises need to pay more attention to the quality of shift meals for employees to ensure adequate and nutritionally balanced diets to meet the energy needs of each employee.

- There should be a norm of meals suitable to the nutritional status and physical activity level of workers.

- It is possible to replicate the application of the intervention menu to other textile enterprises. However, it should be noted that training and communicating to employees about reasonable nutritional knowledge so that they can calculate and estimate the remaining portion of the day's other meals to suit the energy needs of each individual.
5.2. For Trade Unions:

- Strengthen the inspection and supervision of policies for employees, social insurance policies in enterprises. When developing a collective labor agreement, it is necessary to have specific content stipulating the organization of meals for workers in the industrial zones and high-tech zones to ensure reasonable nutrition and food safety and hygiene.

5.3. For authorities:

- Promulgate regulations on enterprises having to organize shift meals for workers as well as regulations on nutritional value and price for each meal. Experimenting and implementing the application of dietary norms according to 3 levels of labor (heavy, medium, light) to the menu in meals for workers in industrial zones and high-tech zones.
