[image: ]



[bookmark: _Toc470673692]
Study on socio-demographic, anthropometric, life style behavior and trace elements of pregnant women

[bookmark: _Toc470673693]Umme Kulsum Koli
Roll No.: 0119/19
[bookmark: _Toc470673694]Registration No.: 746
[bookmark: _Toc470673695]Session: 2019-2020 (January-June)



[bookmark: _GoBack]A thesis submitted in the partial fulfillment of the requirements for the degree of Masterof Public Health


One Health Institute 
Chittagong Veterinary and Animal Sciences University
Chittagong-4225, Bangladesh
December 2020

[bookmark: _Toc478353081]

Authorization

I hereby declare that I am the sole author of the thesis. I also authorize the Chittagong Veterinary and Animal Sciences University (CVASU) to lend this thesis to other institutions or individuals for the purpose of scholarly research. I further authorize the CVASU to duplicate the thesis by photocopying or by other means, in total or in part, at the request of other institutions or individuals for the purpose of scholarly research.
I, the undersigned, and author of this work, declare that the electronic copy of this thesis provided to the CVASU library, is an accurate copy of the print thesis submitted, within the limits of the technology available.
Umme Kulsum Koli
December, 2020














Study on socio-demographic, anthropometric, life style behavior and trace elements of pregnant women


Umme Kulsum Koli 
Roll No.: 0019/19
Registration No.: 746
Session: 2019-2020 (January-June)



[bookmark: _Toc470673700]This is to certify that we have examined the above Master’s thesis and have found that is complete and satisfactory in all respects, and that all revisions required by the thesis examination committee have been made


……………………………………
(Dr. S. K. M. Azizul Islam)
Professor
Department of Physiology, Biochemistry and Pharmacology

Supervisor




……………………………………….
  (Prof. Dr. Sharmin Chowdhury)
Director
One Health Institute 


Chittagong Veterinary and Animal Sciences University
Chittagong-4225, Bangladesh
December 2020










Dedicated to 
Dr. Moinuddin Mahmud Illius
Assistant Professor
Neurosurgery
and
my all Teachers
[bookmark: _Toc470673701][bookmark: _Toc478353082]








Acknowledgements

First of all, I express my profound gratitude to “The Almighty Allah” for giving me the opportunity, enough patience to perform this research work.
Secondly,  It would be my pleasure, and pride to express my deepest regards and profound gratitude to my honorable supervisor, Dr. S. K. M. Azizul Islam, Professor and Head, Department of Physiology, Biochemistry and Pharmacology, Chattogram Veterinary and Animal Science University for his kind help, sympathetic supervision, sincere co-operation. Valuable advice, constructive criticism and providing important information through the course work and research. 
I want to pay respect to my teacher Professor Dr. Abdul Ahad, Dean, Chattogram Veterinary and Animal Science University.
I am also very grateful to my teacher Professor.  Dr. Sharmin Chowdhury, Director One Health Institute, Chattogram Veterinary and Animal Science University.
It is of great pleasure to express my deepest regards and heartfelt gratitude to my teacher Professor Dr. M. Jalal Uddin, Dept. of Community Medicine Chattogram Maa -O-Shishu Hospital and Medical College. 
I am also grateful to my teacher Professor Dr. Mohammad Mahmudul Hassan (Milad), Department of Physiology, Biochemistry and Pharmacology, Chattogram Veterinary and Animal Science University for his best support and co-operation to build my carrier in this subject. 
I am grateful to my Professor Dr. Mohammad Alamgir Hossain, Director (Research & Extension) Chattogram Veterinary and Animal Science University.
I am also thankful to Chattogram Veterinary and Animal Science University authority specially Co-ordinator of Advance Studies and Research for funding this research work. Thanks also to my friends and all the faculty members of the Department of Physiology, Biochemistry and Pharmacology, Chattogram Veterinary and Animal Science University. 
I am also thankful to Dr. A.K.M. Ashraful Karim,Chattogram Maa -O-Shishu Hospital and Medical College.
Thanks to all participants, Father Boudreaus Medical Center, officers, staffs and all Technical Personnel of Chattogram Veterinary and Animal Science University for the help and co-operation they provided to me. 
Finally, I would like to thanks to mybeloved parents, husband, brothers and sisters, my son Abdullah - Al- Faiz, my daughter Fadila Tul Qadr for their constant inspiration and blessings throughout the entire period of the academic life. 

The Author
December, 2020




[bookmark: _Toc478353083]Contents
	Topics 
	Page No.

	Authorization
	ii

	Acknowledgements
	v

	Table of contents
	vii

	List of Tables
	ix

	List of Graphs
	ix

	List of Abbreviations
	x

	Abstract
	xii

	Chapter 1: Introduction
	1-4

	Chapter 2: Review of Literature
	5-15

	2.1. Measurement of variables	
	5

	2.1.1. Anthropometric parameters
	5

	2.1.2 Lifestyle behavior
	7

	2.1.3 Religion
	7

	2.1.4 Education
	7

	2.1.5 Family type
	7

	2.1.6 Residence
	8

	2.1.7 No. of family member
	8

	2.1.8 Exposure to sun light
	8

	2.1.9 Exercise
	8

	2.1.10 Eat additional food during pregnancy
	8

	2.1.11 Avoid eating of food during pregnancy
	8

	2.1.12 Number of meals
	9

	2.1.13 Sleeping time
	9

	2.1.14 Resting time
	9

	2.1.15 Practice exclusive breast feeding
	10

	2.1.16 No of antenatal care visit
	10

	2.1.17 Parity
	10

	2.1.18 History of miscarriage
	10

	2.1.19 Trimester
	10

	2.1.20 Blood pressure
	11

	2.1.21  Pulse rate
	11

	2.1.22 Blood group
	11

	2.1.23 History of other disease
	11

	2.1.24 Hematological parameters
	12

	2.1.25 Micronutrient deficiencies
	12-13

	2.1.26 Macronutrients in pregnancy
	13-15

	2.1.27 Inflammatory biomarker
	15

	Chapter 3: Materials and Methods
	16-18

	3.1. Study area and design
	16

	3.2.Socio demographic and life style behavior	
	16

	3.3. Maternal data collection
	17

	3.4. Maternal blood sample collection and storage
	18

	3.5. Analysis of serum samples
	18

	3.6. Statistical analysis
	18

	Chapter 4: Results
	19-32

	Chapter 5: Discussion
	33-35

	Chapter 6: Conclusions 
	36

	Chapter 7: Strength & Limitation
	37

	Chapter 8: Recommendations
	38

	References
	39-44

	Annex
	45-46







[bookmark: _Toc478353084]List of Tables & Graph
	Tables
	
	Name of the table
	Page No.

	Table 1
	:
	
The World Health Organization's (WHO) recommended body weight based on BMI values for adults. It is used for both men and women, age 18 or older.
	6

	Table 2 
	:
	The recommended range for weight gain during pregnancy (carrying a single fetus), by BMI at the beginning of the pregnancy
	6

	Table 3
	:
	Five-meal menu for pregnant women
	9

	Table 4
	:
	Daily requirements of nutrients for pregnant women
	14

	Table 5
	:
	Socio-demographic information of pregnant women
	19

	Table 6
	:
	Life style behavior of pregnant mother
	20

	Table 7
	:
	Maternal health status
	21

	Table 8
	:
	Anthropometric characteristic of women
	23

	Table 9
	:
	Overall hematological and trace elements of pregnant mother
	24

	Table 10
	:
	Baseline characteristics according to sun light exposure
	26

	Table 11
	:
	Baseline characteristics between first and second trimester
	27

	Table 12
	:
	Linear Correlation analyses between the indices of anthropometric, health status, trace elements and inflammatory biomarkers
	29

	Table 13
	:
	Regression analysis if the correlation of C-reactive protein with magnesium and resting time in pregnant women
	30

	Graph 1
	:
	Correlation between serum C- reactive protein and resting time (hours/day) in pregnant women.
	31

	Graph 2
	:
	Correlation between C-reactive protein and serum magnesium level in pregnant women

	32




[bookmark: _Toc478353085]




[bookmark: _Toc478353086]List of Abbreviations

	Abbreviation
	-
	Elaboration

	%
	-
	Per cent

	BMI
	-
	Body Mass Index

	GDM
	-
	Gestational Diabetes Mellitus

	CRP
	-
	C-reactive protein

	MUAC
	-
	Mid upper arm circumference

	WC
	-
	Waist circumference

	IDA
	-
	Iron deficiency anaemia 

	VAD
	-
	Vitamin A deficiency

	SGA
	-
	Small for gestational age

	HTN
	-
	Hypertension

	IUGR
	-
	Intrauterine Growth Restriction 

	CMOSHMC
	-
	Chattagram Maa-O-Shishu Hospital Medical College

	T2DM
	-
	Type 2 Diabetes mellitus 

	UTI
	-
	Urinary tract infection

	TB
	-
	Tuberculosis

	SAM
	-
	Severe acute malnutrition

	MAM
	-
	Moderate acute malnutrition

	SD
	-
	Standard Deviation

	g/l 
	-
	gram per liter

	mm/hr
	-
	Millimeter in first hour

	cmm
	-
	Cubic Millimeter

	mg/dl 
	-
	Milligram per deciliter

	IL
	-
	Interleukin

	TNF
	-
	Tumer Necrosis Factor

	APR
	-
	Acute  Phase Response

	RBC
	-
	Red   Blood Cell

	WBC
	-
	White Blood Cell

	MCV
	-
	Mean Corpuscular Volume

	MCH
	-
	Mean Corpuscular Hemoglobin

	MCHC
	-
	Mean Corpuscular Hemoglobin Concentration

	PCV
	-
	Packet Cell Volume

	ESR
	-
	Erythrocyte Sedimentation Rate

	Hb
	-
	Hemoglobin

	fl
	-
	Femtolitre

	pg
	-
	Picogram

	SBP
	-
	Systolic blood pressure

	DBP
	-
	Diastolic blood pressure

	PR
	-
	Pulse Rate

	ST
	-
	Sleeping Time

	RT
	-
	Resting Time

	Ca
	-
	Calcium

	Mg
	-
	Magnesium

	Fe
	-
	Iron

	P
	-
	Phosphorus

	BW
	-
	Body weight


[bookmark: _Toc478353087]














Abstract

Maintenance of standard nutritional status is very much critical for pregnant women. The present study was aimed to assess the socio-demographic   information, lifestyle behavior, general health status and levels of micronutrients along with association of micronutrients and inflammatory biomarker C-reactive protein (C-RP) in pregnant women. A cross sectional study was carried out for a period of 14 months from November 2019 to December 2020 on 140 pregnant women, who  were enrolled for antenatal checkup in two hospitals namely Chattogram Maa-O-Shishu hospital and Medical college (CMOSHMC), and Father Boudreaus Medical Center (FBMC), Chattogram. We collect the baseline information through a pre-structured questionnaire during health check up on socio-demographic information, anthropometric parameters, general health characteristic followed by collection of blood for hematological and biochemical analysis from 33 participants. The haematological analysis was performed in FBMC and biochemical analysis of particular serum calcium, magnesium, phosphorus, iron and C-reactive protein (C-RP) were performed using commercial kits with Humalyzer 3000®. Data were entered into MS Excell-2010 and descriptive statistics (mean, SD, %), t-test; correlation and multiple regression analysis were performed. P value <0.05 was considered as significant. From the descriptive statistics it was revealed that among the participants  ~ 65% belong to muslim families, 50% were secondary educated, ~84% were from urban area and average family size was 4.77 range between 2-10. Furthermore, ~66% participants did not get sunlight exposure and ~ 100% of the participants did not do any exercise and average resting/day of the participants was 2.14 hour. Around 55% pregnant women were practicing breast feeding, almost 44% of them were in second parity and 7% was in 4th parity. The mean age of the pregnant women was around 27 years with range of (16-38, years). The mean Body Mass Index (BMI) was (range 17-39 kg/m2) and Mid Upper Arm Circumference (MUAC) (25.7, range 18-38 cm), Mean hemoglobin% (gm/dl) was (mean±SD, 10.25±1.16) trace elements including calcium (mean±SD, 9.85±0.64 mg/dl) magnesium (mean±SD, 2.20±0.46, mg/dl), phosphorus (mean±SD, 2.38±0.32 mg/dl), iron (mean±SD, 94.49±45.98 mg/dl) and C-RP (mean±SD, 9.4±19.25 mg/L).The sleeping time (p=0.001) and resting time (p=0.009) found higher the participants who got the sunlight exposure as compared to who did not. Both body mass index and mid upper arm circumference found higher in the participant who did not get the sun light exposure although not differ significantly. Both pulse rate (p=0.012) and CRP (p=0.012) found significantly higher while serum magnesium found lower (p<0.034) in the first trimester. The correlation analysis shows that C-RP highly positively correlated with resting time (r=0.782, p=.000) and pulse rate (r=0.358, p=.001). Multiple regressions after adjustment for significantly associated confounding factors, C-RP showed significantly positive association with resting time (β=.688, 95% CI, 6.076~12.174, p=.000) and negative association with magnesium (β=-.347, 95% CI, -23.941~-5.299, p=.003). We conclude that decreased serum magnesium and increased resting time is responsible for elevated inflammatory biomarker C-RP in pregnant women.
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