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CHAPTER I
                        INTRODUCTION
A.  Rationale and Justification 
World Health Organization (WHO) estimates that more than two billions people are suffering from anemia in the world (UNICEF/WHO, 1995).  The segments of the population at greatest risk are children, pregnant women and women of childbearing age because of increased requirements for growth and reproduction.  The consequences of anemia among pregnant women include: reduced energy and capacity for work; low birth weight; perinatal mortality; premature delivery; and risk of death during delivery and postpartum (Gillespie & Johnston, 1998).  As an underlying risk factor for maternal and prenatal mortality, anemia is estimated to cause 115,000 of the 510,000 maternal deaths (22%) occurring annually around the world (Stolzfus & Dreyfus, 2005).  According to WHO reports, anemic mothers are more likely to have Low Birth Weight (LBW) babies.  These babies are considerable at risk for Iron Deficiency Anemia (IDA) because they are born with low iron stores.  Therefore, studies have showed that IDA has negatives effects on child development affecting the immune and cognitive functions (Galloway, 2003; Harley, 2007).    
In many populations, the amount of iron absorbed from the diet is not sufficient to meet individual requirements. The high physiological requirement for iron in pregnancy is practically impossible to meet with most diets (Stoltzfus & Dreyfuss, 2005).  WHO suggested that 1000 mg of iron are needed for the mother and fetus during the pregnancy, especially during the second and third trimesters (World Health Organization, 2000).   Because many women also enter pregnancy with little iron store, the recommendation of daily oral iron supplementation has been a routine practice in prenatal clinics in developing countries ( Beard, 1998).  Iron supplementation is an inexpensive method that can rapidly improve the condition of iron deficiency.  It has been reported that hemoglobin level is increased to the normal level with 2-3 months (Galloway, 2003).  
 
To reduce anemia, at least 49 countries have implemented iron supplementation programs, but only a few countries have reported significant improvement (Micronutrient Initiative group: 2004).  Studies in developing countries report several constraints to iron supplementation program such as poor health service infrastructure, inadequate supply, poor access to and utilization of prenatal care services, inadequate counseling, forgetting to take the pills, lack of motivation and certain beliefs, including fear of iron supplements causing too much blood or a big baby, making delivery more difficult.  Some suggest that poor adherence with iron supplements is the probable reason for the ineffectiveness of such programs since adhering to other types of medical regimens (taking medication, following advice…etc.) is considered to be the major determinant of recovery from disease (Galloway R, & McGuire J. , 2002).  The term adherence is generally known as holding closely or firmly to something as to plan (Wiebe, J.S. & Christensen, A.J., 1996).  In this study, it will refer to the process of taking iron/folate supplements by pregnant women as recommended by the health providers.  
In Cambodia, Iron Deficiency Anemia (IDA) is a serious public health problem in pregnant women with a high prevalence of 57 % in 2005 (National Institute of Statistics, 2005).  IDA in Cambodian women has several major causes including low intake of iron-rich food and poor absorption; micronutrient deficiencies(folate, vitamins A, C and B12); increase iron requirements and blood loss; parasite infections; haemoglobinopathies; and in some parts of the country – malaria.  According the Cambodian Demographic and Health Survey (CDHS) 2005, the prevalence rate and degree of severity of anemia is higher in pregnant women (57%) than women in reproductive age (47 %). The survey also reported a very high maternal mortality rate of 472 deaths per 100, 000 live births. These recent evidence of high prevalence of maternal mortality and anemia in women is of concern. (National Institute of Statistics, 2005).  
Currently, iron/folate supplementation is the main strategy for the control of IDA in Cambodia. The Ministry of Health has a strategy to provide iron/folate supplements each containing 187 mg of ferrous sulfate (60mg elemental iron) and 3.5 mg of folic acid to pregnant women.  In the past, low utilization of antenatal care and insufficient supplies of iron/folate tablets was greatly affecting the effectiveness of the program.  The CDHS 2005 data revealed a remarkable improvement in the utilization of antenatal care with 69% of women receiving consultations compared with only 38 % in 2000.  Therefore, results from the survey also showed that only 18 % of pregnant women took the iron/folate supplements for 90 or more days, as recommended (National Institute of Statistics, 2005).  Additional information on adherence to iron/folate supplementation and its determinants is much needed.  
This study aimed to improve the adherence to iron/folate supplementation during pregnancy in Cambodia. During the initial phase of the research, a cross sectional descriptive study will be used to identify factors affecting the adherence to iron/folate supplementation among pregnant women.  During the second phase, the researcher will apply an experimental method using intervention and control groups.  The conceptual framework developed for this study is based on the PRECEDE- PROCEED Model for analysis of individual behavioral practice (Green & Kreuter, 1980).  
B. Conceptual Framework
This research project is based on the theoretical framework of PRECEDE-PROCEED model developed by Green and Kreuter (1991) which focus on the process of planning interventions to promote quality of life by improving health-related behaviors.  The model recognized that health and health behaviors have multiple causations which must be evaluated in order to assure appropriate intervention. It begins usually with the outcome of interest which is used to design an intervention for achieving the desired outcome (Ransdell, L., 2001).
For this study, the author modified the PRECEDE-PROCEDE framework for the development of the research design.  During the initial phase of the research, an emphasize will be given on the analysis steps in order to diagnose the associated factors related to adherence in terms of predisposing, reinforcing and enabling factors.  In the phase of implementations, the researcher will apply an educational and counseling program using intervention and control groups.  During the evaluation, questionnaires will be used to assess knowledge and behavior related to adherence.  Finally, anemia status (Hb) will be analyzed to verify changes in the health status of participants.
The PRECEDE-PROCEED model was chosen for the framework of the study because it allowed the researcher to incorporate behaviorally oriented models and intervention programs.  The model also permits the person to reach the end point of health outcomes (anemia status) directed toward attaining health promoting behavior (adherence). Since this research focuses on the improvement of the adherence to iron/folate supplements, the researcher found the model helpful in designing interventions which could improve the contact health provider- patient. According to Green and Kreuten (1991), more effective interaction between the health providers and patients can improve clinical outcomes (Olson, C.,1994). Therefore, this model provides the conceptual foundations for the inclusion of variables selected on reviewing empirical research.  

Figure 2.   Conceptual Framework for the Study
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C.  Research Questions 
PHASE I :  What are the factors affecting the adherence to iron/folate supplementation 
  
   among Cambodian pregnant women?
PHASE II:   What are the most appropriate interventions to improve the adherence to 
   iron/folate supplementation during the pregnancy in Cambodian? 
D.  Research Objectives 

     General Objective 

The overall aim of this study is to improve the adherence to iron/folate supplementation during pregnancy in Cambodia. 
 2.  Specific Objectives 
PHASE I:  
2.1  To describe the determinants of adherence to iron/folate supplementation such as predisposing factors, reinforcing factors,  enabling factors and environmental factors among Cambodian pregnant women: 
2.2  To identify the association between the predisposing, reinforcing, enabling and environmental factors and adherence to iron/folate supplements among Cambodian women;
PHASE II: 
2.3  To develop and implement an experimental program on iron/folate supplementation adherence at community level; and 
2.4  To compare the change in Cambodian pregnant women’s comprehension and motivation on iron/ folate supplementation, adherence to supplements and hemoglobin between and within intervention and control groups after implementation of the experimental program. 
E.  Research Hypotheses 
PHASE I : 
Hypothesis 1:  Predisposing factors have effects on the adherence to iron/folate supplementation
Hypothesis 2:  Enabling factors have effects on the adherence to iron/folate supplementation 
Hypothesis 3:  Reinforcing factors have effects on the adherence to iron/folate supplementation.
Hypothesis 4:  Environmental factors have effects on the adherence to iron/folate supplementation
PHASE II: 
Hypothesis 5: Pregnant women in the intervention group will have: i) higher score on comprehension and motivation, ii)  higher adherence rate to iron /folate supplementation and iii) higher haemoglobin level than those in the control group. 
Hypothesis 6:  Pregnant women will have: i) higher score on comprehension and motivation, ii) higher adherence rate to iron/folate supplementation and ii) higher hemoglobin level after receiving interventions from the experimental program.  
Hypothesis 7 :  Pregnant women who have a higher score on comprehension and motivation will have a higher adherence to iron/folate supplementation . 
Hypothesis 8:  Pregnant women who have a higher adherence to iron/folate supplement will have a higher haemoglobin level.
F.  Definition of Terms 
The terms of this study are described as following: 

1. Adherence to iron / folate supplements means the process of taking iron / 
folate supplements by pregnant women as recommended by health providers.  Adherence is measured by combination of pill counting and self-reporting methods. Women are categorized as “adherent” if they take 65% or more of the supplements which translates to taking supplements at least 4 days / week during 3 months period (Jasti et al., 2005).  

2. Predisposing factors refers to women’s knowledge, attitudes, beliefs, and 
values on anemia and taking iron/folate supplements before interventions which can affect change. 

In this study, this includes the general characteristics: age, education, parity, income, knowledge and beliefs. 
2.1 Education was defined as the level of education completed by the participants. This was categorized into: no formal, primary and secondary schooling. 

2.2 Parity is the number of children born by the respondent. 
2.3 Income defined as the total income of all family members in the household from any source per month. Categorized based on the poverty rate of $1 USD / day or 80,000 riels /month ($20 USD). 

2.4 Knowledge on anemia and iron supplementation means the ability of women to describe causes, symptoms and effects of anemia; selection of iron-rich food; and benefits and instructions for taking iron/folate supplementation.

2.5 Beliefs refer to the traditions, religious, cultural and accumulated facts about anemia and iron supplementation.
3. Enabling factors refers to psychological / emotional or physical factors in the 
environment or community of the women which facilitate or present obstacles to adherence. These factors enable the motivation to be realized. If modified, the factors are most likely to result in adherence.  In this study, this will include: access and availability of iron/folate supplements; number of supplements received; aspect of iron/folate supplements; and sides effects. 
3.1 Access to iron/folate supplements is based on the distance that the woman has to travel to get the supplements. This was categorized into: easy, difficult 

3.2 Availability of iron/folate supplements defined the price to buy the supplements. This was categorized into: not expensive, moderate, expensive

3.3 Number of iron/folate supplements received means the total number of tablets received by the respondent from the health providers for one supply. 
3.4 Aspect of iron/folate supplements refers to the level of satisfaction on the product. This included: size, colour, taste, smell, packaging and instructions.  
3.5 Side effects item was defined as any health problems or discomforts after taking the iron/folate supplementats. 
4. Reinforcing factors means the positive or negative direct effects related to 
the adherence to iron/folate supplementation which influence continuing taking iron/folate supplements. These factors provide reward or incentive to perform the behaviour and contribute to its persistence or repetition. In this study, this will include: number of ANC consultations; reminding techniques, support from family and relatives and source of information. 

4.1 Number of ANC consultations is the total number of ANC visits received  

by the respondent from health providers during the pregnancy .  This was categorized into:< 4 and ≥ 4 visits based on the recommendations by the National Policies in Antenatal Care in Cambodia. 
4.2 Reminding techniques refers to the method which helps the woman to take regularly their supplements. 
4.3 Support from family and relatives is the flow of help for the woman form her husband and closed persons.  This includes 4 types of support i.e material, information, emotional and encouragement. 

4.4 Source of information means the information on anemia and prevention received from media, public HC, outreach activities, pharmacy…etc
5. Environment factors were defined as social and physical factors which are 
interrelated with adherence to iron/folate supplements but not directly causing the behaviour.  If modified, these factors will not directly be linked to result in adherence or non-adherence to iron/folate supplements. In this study, environment will include the access and availability of ANC.   
5.1 Access to ANC is based on the distance that the woman has to travel to get ANC services. This was categorized into: easy, difficult
5.2 Availability of ANC services means the price to get a consultation. This was categorized into: not expensive, moderate, expensive

6. Anemia status defined as hemoglobin level measured with a portable 
photometer (HemoCue®).  Cutoff values for the diagnosis of anemia in pregnant women will be 110 g/l (World Health Organization, 2000). 
CHAPTER II
PHASE I 

 RESEARCH METHODOLOGY
This chapter presents a description of the research methods used in the study.  Following a description of the research design, a description of the population and sample, an explanation on the procedures for instrument administration and statistical methods used will be discussed.  A summary of the research project management, time frame, protection of human subjects and research process of the study will conclude this chapter.

A.  Research Design: 
A cross sectional descriptive method combined both quantitative and qualitative data-collection methods was performed for the initial phase of the study. The questionnaire survey used for the quantitative research was designed to identify determinants associated with the adherence to iron/folate supplements. Therefore, the qualitative study provided information using in-dept interview technique to understand the reasons of adherence and non-adherence among pregnant women. 
B.  Research Setting
The research was carried out in Siem Reap and Kompong Cham provinces in Cambodia over one month period in October and November 2007.  Both provinces were selected based on the location where Local NGOs partners are currently implementing their program activities. The districts were identified based on geography, poverty rate and access to health facilities. It was recommended to conduct the research with groups that are living, both close and far from Health Center (HC).  
Siem Reap Province 
Siem Reap province is located in the north west of Cambodia, about 314 km from Phnom Penh Capital.  The province has 12 districts, 100 communes and more than 875 villages. The total population is estimated at 755,568 divided in 405,915 families with an average family size of 5.4 persons (World Bank, 2005).  Siem Reap province is well known for its potential in tourism and agriculture. However, the province is one of the poorest in the country with a poverty rate higher than 75% in rural areas (World Food Program, 2002).  In 2005, the results from the CHDS showed that underweight and stunting levels among children under 5 were at 47.5% and 53.3% respectively (National Institute of Statistics, 2005).  The survey also revealed that 60 % of women were suffering from anemia in the province.  Thirty six percent of the women interviewed did not have any education and another 50% did not finish the primary school. There is one government hospital and one private Mother and Child Hospital in Siem Reap town.  Also present in the province, district hospitals and HC providing preventive and curative care in rural area. 

Kompong Cham Province 

Kampong Cham province is located on the eastern of Cambodia which bordered to Vietnam and distanced 124km from Phnom Penh.  Kompong Cham is the third largest city in Cambodia, it has a large textile factory, built with aid from the People's Republic of China. Major irrigation projects, started after the revolution in 1975, have improved the area's agricultural production.  The total population of 1,694,134 includes 51% of women. Kampong Cham has 16 districts with 173 communes and 1769 villages (World Bank, 2005).    The poverty rate ranged from 25 to 50% with people living under $ 1 US dollars per single day (World Food Program, 2002).  Over 80% of the population live in rural areas and depend largely on agriculture for their livelihoods.  Low agricultural productivity caused by poor opportunities for using improved technologies, poor marketing infrastructure and declining access to common property resources, such as forest and fisheries, is major causes of food insecurity and malnutrition.  According to the CHDS 2005, underweight and stunting levels among children are still high at 33.3% and 37.1% respectively (National Institute of Statistics, 2005).  The results also showed that 41 % of women were suffering from anemia in the province. 
In both selected provinces, district hospitals are supported by HC which are providing a Minimum Packages of Activities (MPA) including prevention, detection and treatment of the main illness.  The population covered by the establishment is varied from 5 000 - 10 000 individuals. There is usually one midwife per HC assigned to provide antenatal care, delivery and postpartum services.  At this level, the midwife plays an importance role of coordination between Traditional Birth Attendants (TBAs) and referral hospital midwives.
C.  Population and Sample
Quantitative study: 

In the data collection for the survey, the participants were identified among women who gave birth during the last year period. In order to calculate the required sample size for the survey, the percentage of participants who took 90 or more tablets was estimated at 18 % (CDHS 2005).  On the basis of this assumption, we estimated that 174 participants were required for the study. 
The total required size was computed from formula (Daniel, 1995) as follow:  
n =    Z ²∞/2 (pq)

                 d²

n= sampling size

Z= standard normal curve with 95% confidence (1.96)

p= proportion of Cambodian women who took iron/folate tablets (0.18)

q= proportion of Cambodian women who did not take iron/folate tablets (0.82)

d= tolerable error / degree of accuracy (0.06)

n=  1.96 ²  x  0.82  x  0.18  =  158 + 10 % for the margin of non-availability 

                    0.06 ²
n =   174 Cambodian women who gave birth during the last year period

The total samples of 177 questionnaires were collected during the data collection.  Four questionnaires were incompletely filled and removed before data processing.  The complete cases were 173.  The distribution of the sample is presented in the table 1. 

Table 1  Distribution of Cases by Provinces, Districts and Villages. 

	Province
	Districts 
	Villages
	Sample (%)

	
	
	
	

	Siem Reap
	Angkor Chum
	Kok Dong Thmey
	10

	
	
	Kok Trabeak
	15

	
	
	Kok Snoul
	15

	
	
	Kok Dong Char
	10

	
	
	Kok Pnov
	15

	
	
	Kok Tom Leab
	14

	
	Siem Reap
	Vat Svay
	10

	
	
	Phum Treang
	10

	Total Siem Reap 
	
	
	99 (57.2)

	Kompong Cham
	Cheun Prey 
	Knol Dambang
	10

	
	
	Veal
	14

	
	
	Prey Char
	10

	
	
	Prey Char Krov
	10

	
	Bateay
	Chi Neang
	15

	
	
	Roung
	15

	Total Kompong Cham
	
	
	74 (42.8)

	Total Samples
	
	
	173 (100)


Qualitative Study: 

        The sample size was estimated based on the research questions, data collection method, selected criterions and previous qualitative studies in the field of anemia control and prevention (Galloway R. et al., 2002).  To capture diversity of the target population, the study respondents were selected based on the criterion of socioeconomic status, being pregnant, having experiences of taking iron tablets and location (e.g., isolated area and near HC).  The sampling size was based on the concept of redundancy or saturation which means the number of people who need to be interviewed before no new data emerge (National Institutes of Health, 2000).   Based on this assumption, the research organized twenty in-dept interviews with the participation of pregnant women and women in reproductive age. 
D. Sampling Method  

Quantitative Study:

    
In the data collection for the survey, the stratified random sampling method was used
to select the HC and villages.  To account for the socio-demographic variability and geographical accessibility, in each of the HC, at least one village distant of at least 5 kilometers to the health facility was randomly selected.   At village level, women who gave birth during the last year period were selected by a simple random sampling method using the birth registration list provided by the Commune Council.  Each listed women received a number and then random numbers identified the required sample.  The eligibility criteria for inclusion were as follows:  aged ≥ 18 years, having giving birth during the last year, delivered at full term (gestational age 37-42 weeks) and agreed to participate in the study.
Qualitative Study: 

 

In the data collection for the in-dept interviews, the stratified random sampling method was used to select the HC and villages. To account for the socio-demographic variability and geographical accessibility, in each of the HC, at least one village distant of at least 5 kilometers to the health facility was randomly selected.   At village level, local authorities informed the interviewers about the location of pregnant women and women in reproductive age in the area.  Half of participants were pregnant women and half among women in reproductive age.  The eligibility criteria for inclusion of pregnant women will be as follows: aged ≥ 18 years, being pregnant and agreed to participate in the study.
E.  Research Instruments: 

1.  Questionnaire Survey :  
     
An interviewer structured questionnaire was developed according to the variable identified for the survey.  Pre-test of the questionnaire for corrections was done prior to conduct data collection.  This technique was used to test the instruments and provide some experiences in interviews to local consultants.  The questionnaire developed was tested for validity and reliability by the researcher. A panel of experts in relevant fields was consulted to discuss the validity of all instruments. At Mahidol Univerisity, the committee assigned for the review of the instruments provided some comments which were integrated in the first version of my questionnaire.  In Cambodia, the researcher consulted the Department of Nutrition at the Ministry of Health and relevant NGOs working in the field of nutrition for additional information. 
Regarding the reliability, a sample size of 30 women was used for testing internal consistency of the instruments.  The analysis of measuring instrument in order to reduce inappropriate items by checking reliability was examined through Cronbach’s coefficient the main items and the whole questionnaire.  Alpha Cronbach’s coefficient measures the reliability which can varied from 0 (low) and 1 (high).  It is suggested that the values of coefficient equal or higher to 0.70 have an acceptable level of reliability (Gall M.D., 2004).   The result of the pretest for this study derived a total Cronbach’ coefficient value of 0.75. Therefore the researcher did not reduce the items reviewed in the pretest.  The values of the main items varied from 0.72 to 0.81 as described below:
    Table 2.  Alpha Cronbach’s Coefficient of Knowledg, Beliefs and Support 

	Items 
	Cronbach’s Coefficient

	Knowledge (Q39-50 )
	0.73

	Beliefs (Q52 - 61)
	0.72

	Support (Q63 - 70)
	0.81

	Total Value of the Questionnaire
	0.75


Based on my discussion with experts and the result of the pre-test, a total of 11 questions were reviewed and clarified for better understanding.  Two items related to ANC satisfaction and supplement’s presentation were removed after the pre-test.  The translation of the final version of the questionnaire in Cambodian was done by a nurse working in public health.  The translation was reviewed by a midwife and tested with women with very basic education.  The final version of the questionnaire includes 7 parts (see the questionnaire in appendix A ).
Part I:  This part was created to identify the general characteristics of the respondents which included age, education, current living place, parity, income and significant person (Q1-Q8). 
Part II:  This part was used to collect information on antenatal care received by respondents (Q8-Q17).  It integrated questions to identify the reinforcing factors (Q8-Q13) and environment of respondents (Q14-Q17).  
Part III:  This part included all information regarding anemia and iron/folate supplementation (Q18-Q38). This part evaluated the adherence of respondents (Q21-Q22), enabling factors (Q19, Q25, Q31-Q36) and reinforcing factors (Q23, Q31-Q36, Q37).  The questionnaire was based on a qualitative research instrument on perceptions of anemia and use of iron supplements used during Indramayu project in Indonesia (Galloway, 2003)  
Part IV:  A specific questionnaire based on Ritsuko et al. (2006) study was used for measuring the knowledge on anemia and iron/folate supplementation using a three choice scale (Yes,Not sure and No) of 12 items.  One point was given for a correct answer and zero for an incorrect answer.  Therefore, the total scores ranged between 0-12. The total scores was, then, classify as followed: 
The above classification criteria was adjusted for the following three-level system (Jackpons, 2001).
Low knowledge level 
 =   
Total score is lower than 60%   (0-7 point)

Moderate knowledge level =
Total score is between 60-79%  (8-9 point) 

High knowledge level
=
Total score is greater than 80%  (10-12 point)

Part V:  The questionnaire for interviewing participant on their beliefs regarding anemia and iron/folate supplementation included three choice scales (Yes, Not sure and No).  For measuring beliefs, 10 questions were asked.  One point was given for a correct answer and zero for an incorrect answer.  The score ranged between 0-10 points. 
The scores of the participants was combined to calculate mean (
[image: image1.wmf]x

) and standard deviation (SD). Classification of beliefs was based on the means and standard deviations.

Low beliefs 

= 
Total score was greater than (
[image: image2.wmf]x

) and +SD 

Moderate beliefs 
=  
Total score was between (
[image: image3.wmf]x

) and +/- SD


High beliefs 

=
Total score was lower than (
[image: image4.wmf]x

) and – SD
Part VI:  A specific questionnaire was used for measuring the support received by the participants from family and relatives. The questions were based on the research in nutrition promoting behaviours and pregnancy outcome by Kittichotpanich (2001). The questionnaire included three choice scales (yes , not sure and no) and 8 items.  One point was given for having support (yes) and zero for other answers (not sure and no).  The score ranged between 0-8 points.  The scores of the participants was combined to calculate mean (
[image: image5.wmf]x

) and standard deviation (SD). Classification of support was based on the means and standard deviations.


Low support 

= 
Total score is lower than (
[image: image6.wmf]x

) and – SD 

Moderate support

=  
Total score is between (
[image: image7.wmf]x

) and +/- SD


High support

=
Total score is greater than (
[image: image8.wmf]x

) and +SD
Part VII:  A food frequency questionnaire based on Patterson et al. (2001) study was administrated to obtain the best estimate of iron food intake. This questionnaire of 20 items was designed to obtain simple descriptive information about iron-rich food patterns of the participants.  The frequency intake was analyzed using Score of Food Frequency Questionnaire (FFQ) per Day as follows ( see Calculation Method of Food Frequency per Day, Week and Month in Appendix B ): 
1 time per week 
= 
1/7 
= 
0.14 
time per day

2 times per week= 
2/7 
=
0.28
time per day

1 time per month= 
1/30
=
0.03 
time per day

 2.  Indept-Interviews   
For this study, the technique of unstructured interviews which neither the questions nor the answer categories are predetermined was applied. However, a guideline based on a qualitative research instrument on perceptions of anemia and use of iron supplements (Galloway, 2003) was developed to help the interview to conduct the interviews. The guideline for women of reproductive age and pregnant women included questions about general characteristics, ANC , delivery, anemia and iron/folate supplementation (see the Guideline for in-dept interviews in appendix A). 
F.  Data Collection

Quantitative Study:


The survey was conducted during the month of October and November with the collaboration of 3 Cambodian interviewers in Siem Reap and Kompong Cham provinces.  The interviewers had background in the field of rural development and unknown by the population in the research setting.  The local health authorities were informed in advance regarding the purpose and process of the study.  
The interviewers and researcher selected the participants according the birth registration list provided by the Commune Council.  At village level, the chief of village facilitated to locate the selected women.   The interviews using the survey questionnaire was conducted during home visits by the interviewers.  After obtaining the consent from the participants, data collection last +/- 30 minutes.  Each participant received a gift item (drink and noodles pack) for their participation.  The researcher checked all questionnaires filled by interviewers for the completeness and entered the data the same day. 
Qualitative Study: 

One local consultant was recruited according to his experience to conduct interviews. The questions focused on the behaviour, experience, opinion, beliefs and feelings of participants.
The interview was audio-taping and some notes were written by the interviewer and researcher. The interviewer informed the participants about the interview tape recorded and got their agreement for the utilization. 
Explanations were given to the interviewees including the involvement, the duration of the interview and the assurances about confidentiality.   The interviews were conducted in a quiet area where some drink and snack were provided to the participants for their comfort. Incentive was provided to the interviewee for her participation. The information was transcript by the interviewer and the researcher at the end of each day.  
G.  Data Processing and Analysis: 
Quantitative Study:
In the analysis of the survey, all data were checked, coded and then entered into SPSS version 14 program. The participants were classified into two groups, the women who adhere to Iron/Folate supplements and those who did not adhere based on the definition of adherence for this study.  Initially descriptive statistics were obtained and then association between factors and adherence to Iron/Folate supplements was explored through Chi-Square and Odds Ratios.  Finally, the researcher used binary logistic regression analysis to develop model and equations.  
Qualitative Study: 

           Regarding the qualitative research, the interviews were transcript from audiotaping and filled with the profile of participants (age, sex, work, education…).  The content was analyzed using categories and sub-categories, and then coding was developed.  The transcripts of discussions were examined and then summarized by categories into tables.  Finally, the researcher used diagram to show the finding related to the conditions affecting adherence to iron/folate supplements among the participants.  
H.  Research Project Management and Training 

  The project research team needed to contain specialist expertise in conducting qualitative and quantitative research methods. The study was carried out by a team of three local consultants in each province.  All interviewers received an orientation session from the researcher. They were briefed on objectives, process and analysis of the research project.  The content of the questionnaires were also reviewed and discussed during the orientation.  Interview techniques were explained through the use of role play. Each interviewer collected data under direct supervision from the researcher for at least 10 cases at the beginning of the data collection. 
I.  Protection of Human Subjects
The proposal was approved in August 2007 by the research review committee at Mahidol University in Thailand.  The institution reviewed and provided approval concerning ethical consideration of the project.  Data collection started only after receiving the approval.  Prior the inclusion in the study, the interviewers explained the purpose of the research and level of participation requested.  The participants were informed that they will have the right to refuse to participate and to stop their participation at any time. Participants were also informed that all information obtained will remain confidential. Each participant received a gift item for their participation. 
 J . Summary 
A cross sectional descriptive method combined both quantitative and qualitative  data-collection methods was performed for this initial phase of the study.  The research was conducted in October and November in Siem Reap and Kompong Cham provinces in Cambodia.  A total of 177 Cambodian women who gave birth during the last year period were interviewed for the survey and 20 in-dept interviews were conducted for the qualitative study. 
An interviewer structured questionnaire was developed according to the variable identified in the conceptual framework of the study.  Pre-test of the questionnaire for corrections was done prior to conduct data collection.  The questionnaire developed was tested for validity and reliability by the researcher.  The result of the pretest for this study derived a total Cronbach’ coefficient value of 0.75.  Regarding the qualitative study, the technique of unstructured interviews which neither the questions nor the answer categories are predetermined was applied.  
CHAPTER III
PHASE I  :  RESULTS
This chapter presents the results of the data analysis of the quantitative and qualitative studies.  The first part shows the results of quantitative data through presentation of tables.  There were 177 questionnaires collected during the data collection.  A total of 173 samples remind after removing 4 uncompleted questionnaires.   The second part presents the results of the in-dept interviews using narrative presentation and case studies.  The results of the study were divided into the following : 
 Part I :  Results of the Quantitative Study
A. Characteristics of the Sample
B. Antenatal Care
C. Dietary Patterns 
D. Iron/Folate Supplementation and Related Factors
E. Effects of the Variables on the Adherence to Iron/Folate supplements
F. Logistic Regression Model 
G. Hypotheses testing
H. Summary
Part II:  Results of the Qualitative Study 

A. Profile of participants
B. Pregnancy and Delivery
C. Anemia 

D. Iron/Folate Supplementation 

E. Summary 
                             PART  I
RESULTS OF THE QUANTITATIVE STUDY

A. Characteristics of the Sample 

   The table 2 shows the general characteristics of the 173 respondents.  More than half of the participants (57.2%) were living in Siem Reap province and nearly half (42.8%) were living in Kompong Cham province.  The women’s age range was 20-46 with a mean at 29 years old.  Most of the participants (63%) were included in the group of 20-29 years old.  More than half of the women interviewed (57.8%) did not have any education or did not complete the primary schooling.  The total number of parity was varied, ranging from 1 to 10 with a mean at 2.8 children.  There were a considerable proportion of participants (64.2%) who were not able to get more than 80,000 riels ($20 US dollars) per month.  In addition, majority of the respondents (88.4%) reported that the income household was not enough to support their family’s expenses. Only 20 women (11.6%) were able to balance and put some money into saving at the end of the month.  The most significant supportive persons stated by the respondents were the spouse (72.2%) and parents (18.5%).  
   Table 2 also describes the general characteristic by group of non-adherents and adherents.  Most of the respondents interviewed in Siem Reap province (78.3%) were non-adherent based on the definition of adherence of this study.  Majority of the women living in Kompong Cham province (66.7%) were classified as adherent.  The group of non-adherents had lower level of education (no formal schooling) at 76 % comparing to the group of adherent at 37 %.  The family income shows that the group of non-adherents had lower income (< 80,000 riels/month) than the group of adherent at 68.5% and 59.3% respectively.  Regarding age, parity and significant supportive persons, the two groups had similar patterns.  
Table 2.  Frequency, Percentage, Mean and Standard Deviation by General Characteristics among the Sample (n=173) 

Variables 
        
    Non Adherence     Adherence       Total                         

                                             (n= 92)
        (n=81)        (n=173)

________________________                   Number (%)__   Number (%)_   Number (%)__

Place of residence (province)







Siem Reap



72 (78.3)

27(33.3)
 
99 (57.2)



Kompong Cham



20 (21.7)

54 (66.7)
 
74 (42.8)

Age (years) 


20-29




56 (60.9)

53 (65.5)

109(63.0)

30-39




26 (28.3)

21 (25.9)
  
 47 (27.2)

40-46




10 (10.9)
 
 7 (8.6)
  
 17(9.8)
(Min: 20   Max: 46   Mean : 29.03   SD: 6.84)

Education 


No formal schooling 


70 (76.1)

30 (37.1)

100(57.8)

Primary school (6 years)


20 (21.7)

41 (50.6)
  
 61 (35.3)

Secondary school (9 years)

  
 2(2.2)

10 (12.3)
  
 12 (6.9)



Parity (children born)
1 – 3 




67 (72.8)

62 (76.5)

129 (74.6)
        4 – 6 


20 (21.8)

17 (21.0)
 
 37(21.4)
        7 -10 

  
5 (5.4)
  
 2 (2.5)
          7 (4.0)
  

(Min: 1    Max: 10   Mean: 2.8    SD:1.81)

Family income (riels/ month)

<  80,000




63 (68.5)

48 (59.3)

111 (64.2)
≥  80,000




29 (31.5)

33 (40.7)
 
 62(35.8)

(Min: 10,000   Max: 1,200,000   Mean: 102, 005.78   SD: 176,954.48)
Family income sufficiency



Not enough / debt



87 (94.6)

66 (81.5)

153 (88.4)

Just enough / balance 


  4 (4.3)

14 (17.3)
 
  18(10.4)

Surplus/ saving



  1 (1.1)
  
 1 (1.2)
   
   2(1.2)

_______________________________________________________________________________________

Table 2.  (Continued) Frequency, Percentage, Mean and Standard Deviation by General Characteristics among the Sample (n=173) 

_______________________________________________________________________________________

Variables 
        
    Non Adherence     Adherence       Total                         

                                             (n= 92)
        (n=81)        (n=173)

________________________                   Number (%)__   Number (%)_   Number (%)__

Significant person 


Spouse




61 (66.3)

64 (79.0)

125 (72.2)

Parents




18 (19.6)

14 (17.3)
  
 32(18.5)


Siblings 



  
 9 (9.7)
  
 2 (2.5)
  
  11 (6.4)

Friends



  
  2 (2.2)

   -  

  2 (1.2)

Other



          2 (2.2)

  1 (1.2)
   
  3 (1.7)

Antenatal Care Consultation


Yes 




32 (34.8)

81 (100)

113(65.3)

No




60 (65.2)             -

 60 (34.7)

_______________________________________________________________________________________
B.  Antenatal Care 


Most of the sample (65.3%) had Antenatal Care consultations during their previous pregnancies (Table 2).  The vast majority of women who had ANC went to the Health Center (HC) as shown in Table 3.  Only 11 respondents (9.8%) consulted at the private clinic or hospital.  Most of the women interviewed (78%) had their first ANC visits during the first trimester of the pregnancy (< 12 weeks).  The total number of ANC visits varied, ranging from 1 to 10 with a mean at 5.4 visits.  When asked about the distance to reach ANC services, majority of women (80.5%) said that there was no problem to reach ANC services.  Therefore, 60 % of the participants reported that the costs of ANC were not expensive.  The Table 3 also reveals that 
28.3 % of women who had ANC had some problems of adherence to iron/folate supplements.  
When analyze by group of non-adherents and adherents, women who adhere to the supplements had their ANC visits in greater number and earlier than the other group. They also had fewer problems with access (distance) and availability (costs) than the group of non-adherents.   
Table 3.  Frequency, Percentage, Mean and Standard Deviation by Antenatal Care Factors among Women who Received Antenatal Care Services (n=113) 

Variables 
                 Non Adherence   Adherence        Total                         

                                             (n= 32)
       (n=81)         (n=113)

________________________              
    Number (%)__   Number (%)_   Number (%)__

ANC location


Public Health Center


30 (93.8)

72 (88.9)

102(90.2)


Private Hospital



  1 (3.1)
 
  7 (8.6) 
   8 (7.1)


Private clinic



  1 (3.1)
    
  2 (2.5)

   3 (2.7)

First ANC visit (weeks)

 
≤  12  




21 (65.6)

7 (82.7)
  
88 (77.9)

>  12 




11 (34.4)

14 (17.3)
  
25 (22.1)


(Min: 4  Max: 32  Mean: 12.05  SD: 5.03)

Number of ANC visits 

<   4




 14 (43.8)
   6 (7.4)
  20 (17.7)


≥   4 




 18 (56.3)
 75 (92.6)
  93 (82.3)

(Min: 1  Max: 10  Mean: 5.45  SD: 2.00)

ANC distance bothering you 


Yes




15 (46.9)
 
  7 (8.6)

 22 (19.5)


No 




17 (53.1)
 
 74 (91.4)
 91 (80.5)

ANC costs


Not expensive



17(53.1)

51 (63.0)

68 (60.2)


Moderate




12 (37.5)

27 (33.3)
 
39 (34.5)


Expensive



 3 (9.4)

 3 (3.7) 
   
 6 (5.3)   

Level of adherence to Iron/Folate supplements



Non adherence



32 (100)
           -    
32 (28.3)



Adherence 



   -    

 81 (100)
81 (71.7)
______________________________________________________________________________________
C.  Dietary Patterns 

A food frequency questionnaire was administrated to obtain the best estimate of iron food intake. This questionnaire was designed to obtain simple descriptive information about iron-rich food patterns of the participants.  The frequency intake was analyzed using Score of Food Frequency Questionnaire (FFQ) per day (see Table 13 Calculation Method of Food Frequency per Day, Week and Month in Appendix B ).  
Table 4 shows the mean of food intake frequency during pregnancy.  The food items containing heme iron such as beef and pork were only consumed weekly or monthly.  In comparison, fish was eaten 1-2 times per day.  The vegetables which are absorbed less efficiently than heme iron were popular, and eaten at 1.12-1.41 /day.  In the same group of non-heme iron, eggs were consumed with moderation at 0.42/day (3 times/week).  Citrus fruits which can enhance the absorption of iron were eaten at 3-4 times /week.  
Regarding the items which can reduce the absorption of iron, milk containing high calcium was consumed only once per week.   The paste of fermented fish called “Prohok” in Khmer language was usually daily eaten with a portion of rice and vegetables.  As expected, rice containing a lot of phytates was consumed nearly every meal of the day.  Other phytate items such as nuts and cashews were eaten very rarely (0.02/day).   Regarding the aliments containing tannin, coffee and tea were only consumed at 0.02 and 0.39 per day respectively. 

The results of FFQ reveal that the daily intake of the respondents included a lot of rice, some fish and vegetables eaten with fermented fish sauce.  Unfortunately, meat which is very rich in iron was limited to weekly or monthly consumption by the participants.  Details of the dietary patterns are shown in Table 4. 
Table 4.  Dietary patterns of the Sample (n=173)
	Food Group
	Items
	Mean

	
	
	time/day, week , month
	time / day

	Heme Iron
	Beef
	2 times/month
	0.07

	
	Pork
	3-4 times / week
	0.47

	
	Chicken
	2 times /month
	0.07

	
	Fish 
	1-2  times / day
	1.82

	
	Seafood
	0-1 time / month
	0.01

	
	
	
	

	Non-Heme Iron
	Green leafy vegetables
	1-2 times / day
	1.41

	
	Other vegetables
	1-2 times/ day
	1.12

	
	Egg
	3 times / week
	0.42

	
	Bread
	3 times / month
	0.10

	
	Beans, peas and lentils
	2 times / week
	0.28

	
	Noodles
	2 times / week
	0.29

	
	
	
	

	Vitamin C
	Citrus fruits
	2-3 times / week
	0.34

	
	Other fruits
	1 time / week
	0.13

	
	
	
	

	Calcium
	Milk
	1time / week
	0.13

	
	Shrimp, shrimp paste
	3-4 times / month
	0.11

	
	Fermented fish
	1-2 times / day
	1.31

	
	
	
	

	Tannin 
	Coffee
	0-1 time / month
	0.02

	
	Tea
	2-3 times / week
	0.39

	
	
	
	

	Phytates
	Nuts, cashews
	0-1 time / month
	0.02

	
	Grain:  rice
	2-3 times / day
	2.69

	
	
	
	


D.  Iron/Folate Supplementation and Related Factors
This section describes the iron/folate supplementation behaviour and related factors among the 113 women who took the supplements during their previous pregnancies.  Table 5 shows that almost all participants (97.3 %) got iron/folate supplements at the HC.  There were a considerable proportion of women interviewed (77.9%) who took iron for more than 3 months as recommended.  The total duration was varied, ranging from 5 days to 8 months with a mean at 142 days. When asked about forgetfulness, the respondents reported that they never (45.1%), sometime (47.8%) and often (7.1%) forgot to take their tablets. 
Table 5 describes that majority of the participants (88.5%) received 30 tablets per supply from the HC.  Only twelve women (10.6%) received less than 30 tablets and one woman got more than 30 tablets (90 tablets). 
Regarding the access to iron/folate supplements (distance), majority of respondents (88.5%) mentioned that it is was easy to get the supplements.  The participants were equally divided for the availability component (costs) at 47.8% for expensive price and 46% for moderate.  Only 7 women (6.2%) said that the costs of supplements were expensive. 

Most of the women who took the supplements (85%) used a reminding technique. The techniques the most popular were “take the tablets during the meals” at 69.8% and “take the tablets during daily activities” (getting up, going bed…etc) at 14.6%.   
The results also reveal that only 24 women interviewed (21.2%) had side effects after taking the supplements. The common symptoms cited were nausea and dizziness at 66.6% and 25 % respectively.  A vast majority of respondents heard about the supplements through the public health sector.  Eighty five women (75.3%) received information from the HC, 10 women (8.8 %) from the public hospital and 5 women (4.4%) from outreach activities.  Only 7 respondents stated that they were informed through family/friends and 6 respondents through TV. 
When analyze by group of non-adherents and adherents, women who adhere to the supplements took the supplements for a longer duration and were less forgetfulness than the other group.  The results also show that the group of non-adherents found difficult to get the supplements (distance) at 37.5% comparing to the group of adherents at only 1.2 %. Regarding the side effects, place to get the supplements and costs, the two groups had similar patterns.    
Table 5.  Frequency and Percentage by Iron/Folate Supplementation Factors among Women who Took the Supplements (n=113)

_____________________________________________________________________________________
Variables 
                Non Adherence    Adherence        Total                         

                                             (n= 32)
         (n=81)       (n=113)

________________________              
    Number (%)__   Number (%)_   Number (%)__

Place to get the supplements

Public Health Center


31 (96.9)

79 (97.6)
 
110 (97.3)   

Outreach activities


 
1 (3.1)

  1 (1.2)
    
  2 (1.8)

Private midwife



    - 
       
  1 (1.2)   
  1 (0.9)
Duration for the taking of supplements (months)

< 3




25 (78.1)
  
-

25(22.1)

 3-5


  

 5 (15.6)
 
29 (35.8)

34 (30.1)

 6-8



  
 2 (6.3)         52 (64.2)

54 (47.8)


(Min: 5 days  Max: 8 months  Mean: 141.74  SD: 67.33)

Forgetfulness (number of times / week)

Never
(0)



 9 (28.1)
  
42 (51.9)
  
51 (45.1)

Sometime (1-3)



15 (46.9)
  
39 (48.1)
  
54 (47.8)
Often (4-6)

  

 8 (25.0)
         -      
 8 (7.1)

Number of tablets received per supply (tablets)


<   30 




 10 (31.2)
  2(2.5)
  
 12(10.6)               

    30




 22 (68.8)
 78 (96.3)
100 (88.5)

 >  30




   -              1 (1.2)
   
  1(0 .9)


(Min: 5  Max: 90  Mean: 28.78  SD: 8.11)

Access to iron/folate supplements (distance)

Easy




20 (62.5)

80 (98.8)

100(88.5)

Difficult




12 (37.5)
  
 1(1.2)

 13(11.5)

Availability of iron/folate supplements (costs)


Not expensive



15 (46.9)

39 (48.2)
   
54 (47.8)

Moderate




14 (43.8)

38 (46.9)
   
52 (46.0)
Expensive



 3 (9.3)
  
 4 (4.9)
   
 7(6.2)

_______________________________________________________________________________________

Table 5.  (Continued) Frequency and Percentage by Iron/Folate Supplementation Factors among Women who Took the Supplements (n=113)

_____________________________________________________________________________________

Variables 
                Non Adherence    Adherence        Total                         

                                             (n= 32)
         (n=81)       (n=113)

________________________              
    Number (%)__   Number (%)_   Number (%)__

Use of reminding technique 

Yes  




 23(71.9)
  73(90.1)
  96(85.0)

No




  9(28.1)
   8(9.9)
  17(15.0)

Reminding technique * 
Take the tablets during the meal

14 (60.9)
  
53(72.6)
 
67(69.8)
Take the tablets during daily activities 
  
 4(17.4)
  
10(13.7)
   
14(14.6)

Take the tablets always at the same time
  
4 (17.4)
    
4 (5.5)
   
 8 (8.3) 

Put the tablets at the same place          
    -         
5 (6.8)
   
 5 (5.2)

My family reminds me                     1 (4.3)

1(1.4)

 2(2.1)                  

 

Side effects experience after taking the supplements


Yes  




6 (18.8)

 18 (22.2)
  24 (21.2)          

No




26 (81.2)
 
 63 (77.8)
  89 (78.8)

Side effects  **


Nausea  




5 (83.3)

11 (61.1)
  
16 (66.6)


Dizzyness




1 (16.7)

 5 (27.7)
    
 6(25.0)

Abdominal pain


   
-

  1 (5.6)
  
 1(4.2)

Headache


   

-

  1 (5.6)
  
 1(4.2) 
Sources of Information on anemia and prevention                 
Public Health Center


22 (68.8)

 63 (77.8)
  85 (75.3)

Family/friends



 4 (12.4)
  
  3 (3.7)

   7 (6.2)             

Outreach activities



 2 (6.3)
  
  3 (3.7)
  
   5(4.4)

Public Hospital
      


 1 (3.1)

  9 (11.1)
  10 (8.8)
TV                                      3 (9.4)
  
  3 (3.7)

   6(5.3)
_______________________________________________________________________________________
*  (n = 96  women who used reminding technique)
** ( n= 24   women who experienced side effects)

Regarding the knowledge on anemia and prevention, a specific questionnaire composed of 12 items was administrated to the sample (n=173).  The results shown in Table 6 reveal that majority of the participants (87.3%) had very low knowledge on anemia and iron/folate supplementation.   Only twenty two women (12.7%) passed the test with an acceptable score (≥ 60%).  The Table 14 in Appendix C shows that only 16.8% of respondents recognized some signs of anemia such as being tired and weak (Q3). In addition, only few women interviewed (27.7 %) answered correctly to Q12 regarding the identification of iron rich food items.  On the other hand, most of the respondents (61.3%) were aware that iron supplements should be taken every day during the pregnancy (Q9). 
Table 6 shows that there were a considerable proportion of respondents (52.6%) who had moderate level of beliefs.  Table 15 in Appendix C reveals that nearly half of the respondents (48%) answered that anemia means not having enough blood in the body.  Forty six percent of the respondents also thought that rice was the only food that women.  Therefore, majority of the women interviewed (63.6%) agreed that they should take iron/folate supplements to be healthy and have a healthy baby. 

Regarding the support from family and relatives, there were a considerable proportion of respondents (42.2%) who reported moderate support.  Fifty seven women (32.9 %) reported that they had low support from their families.  More than sixty percent of participants answered that the family and relatives provide them information on iron/folate supplements as shown in Table 16 in Appendix C.  In addition, only few women (19.7%) reported additional support regarding money to buy sufficient food and supplements.  
The acceptability of supplements is also shown in Table 6.  This refers to the level of satisfaction on the product. The size, colour, taste, smell, packaging and instructions of the supplements were examined.  The participants were equally divided regarding the acceptability at 37.6 % for low level and 39.3% for high level.  Table 17 in Appendix C reveals that more than 60% of the women interviewed were satisfied with the size, colour, packaging and instructions.  The smell and taste of the supplements were less appreciated at 43.4% and 48.6% respectively. 
Table 6.   Frequency, Percentage, Mean and Standard Deviation by Knowledge, Beliefs, Support and Aspect Factors among the Sample (n=173)

Variables 
           
 Non Adherence        Adherence         Total                       

                                          (n= 92)
         (n=81)

 (n=173)

________________________                Number (%)__     Number (%)_      Number (%)
Knowledge on anemia and prevention




Low 

( 0-7 points) 

87(94.6)

64(79.0)

151(87.3)
Moderate 

( 8-9 points)

 5(5.4)

 8(9.9)

 13(7.5)

High 

(10-12 points)

   -             9(11.1)
   
  9(5.2)

(Min: 0   Max: 12   Mean: 4.12  SD: 2.98)

Beliefs on anemia and prevention


Low     
(> 6 points)

10(10.8)

24(29.6)

34(19.7)



Moderate
 
(2-6 points)

37(40.2)

54(66.7)

91(52.6)



High      
(< 2 points)

45(49.0)
  
 3(3.7)

48(27.7)
  (Min: 0   Max: 9   Mean: 4.00   SD: 2.15)
Support from family and relatives


Low 

(< 2 points)

  54(58.7)
 3(3.7)
 
 57(32.9)


Moderate
 
(2-6 points)

  31(33.7)
42(51.9)

 73(42.2)


High 

(> 6 points)

   7(7.6)
36(44.4)

 43(24.9)

(Min: 0   Max: 8   Mean: 4.05   SD: 2.55)


Aspect of supplements (satisfaction level)


Low

(< 13 points)

61(66.3)
 
 4 (4.9)

  65(37.6)


Moderate
 
(13-17 points)

10(10.9)

30(37.0)
  
  40(23.1)


High

(> 17 points)

21(22.8)

47(58.0)
  
  68(39.3)

(Min: 10   Max: 18  Mean: 14.87   SD: 3.00)


_____________________________________________________________________________________
E.  Effects of the Variables on the Adherence to Iron/Folate supplements

This section shows the univariate analysis of crude odds ratios for the adherence to iron/folate supplementation.  Eighteen factors were analyzed to determine the effects on adherence to iron/folate supplementation.  There were ten factors out of eighteen which showed statistically significant association with the adherence to supplements (p<0.05).  These variables were: education, knowledge, beliefs, access to supplements, availability of supplements, number of tablets received, number of ANC visits, reminding technique, support provided from family and relatives and access to ANC (distance). 
After performing a crude analysis of the predisposing factors, the factors considered to be significantly associated with adherence were education, knowledge and beliefs.  Table 7 shows that there was significant association between education and adherence (OR=2.32, 95%CI= 1.60-3.37).  This means that women who have no formal schooling would have 2.3 times risk of non-adherence as compare with those with higher education.  The association between knowledge on anemia and prevention and adherence was also significant (OR=2.53, 95%CI=1.16-5.54).  The women with low level of knowledge would have 2.5 times risk of non-adherence as compare with those with higher knowledge.  Therefore, there was statistically significant association with beliefs on anemia and prevention (OR=2.98, 95%CI =1.33-6.70).  The women who with high beliefs would have 3 times risk of non-adherence as compare with those with low beliefs.  
Table 7 Association Between Predisposing Factors and Adherence to Iron/Folate Supplements and Odds Ratios among the Sample (n=173)

_______________________________________________________________________________________
Factors 
            
      Number (%)  Chi-Square   P-value
    OR
       95% CI

_______________________________________________________________________________________
Age (years)


< 30


108 (62.4
)     0.20        0.650


≥ 30

 
 65 (37.6)
Education


No formal schooling
100 (57.8
)     26.93      < 0.001*      2.32        1.60-3.37

Primary/secondary
  
 73 (42.2)
Parity (children born)


≤ 3

 
127 (74.3
)  
0.31  
  0.578



> 3

 
 44 (25.7)
Income (riels/month)


< 80,000 

111 (64.2)
1.59 
  0.207


≥ 80,000

  
62 (35.8)
Knowledge (level)


Low


151 (87.3)
 9.39 
  0.002*      2.53        1.16-5.54

High
  
 
 22 (12.7)
Beliefs (level)


Low


34 (19.7)
       
 7.38
  0.007*      2.98        1.33-6.70
 High


139 (80.3)
_______________________________________________________________________________________
  *  Statistical significance at ∞ = 0.05

Table 8 reveals the crude analysis of the odds ratios of the various enabling factors. These factors enable the motivation to be realized.  If modified, the factors are most likely to result in adherence.  The variables considered to be statistically significant associated with adherence were: access to iron/folate supplements (OR=4.61, 95%CI=3.03-7.04), availability of supplements (OR=8.86, 95% CI=2.96-26.54) and number of supplements received (OR=3.82, 95%CI=2.44-5.99).  In view of the interpretation, it means that women who have difficult access to the supplements would have 4.6 times risks of non-adherence as compare with those with an easy access.  The women who have some difficulties with the price of supplements (availability) would have 8.7 times risks of non-adherence as compare with those who find the price not expensive.   Therefore, the women who receive less than 30 tablets from the health providers would have 3.8 times risk of non-adherence as compare with those who receive ≥ 30 tablets. 
Table 8 Association Between Enabling Factors and Adherence to Iron/Folate Supplements and Odds Ratios (n=113)
______________________________________________________________________________________
Factors 
                      Number (%)    Chi-Square    P-value
OR      95% CI

_______________________________________________________________________________________
Access to supplements (distance)


Difficult

  
 13 (11.5) 
29.63       < 0.001*     4.61     3.03-7.04

Easy


100 (88.5)


Availability of supplements (costs)


Not expensive

106 (93.8
)    
19.72        < 0.001*    8.86
 2.95-26.54


Expensive

 7 (6.2)
Acceptability of supplements 


Not satisfied

  5 (4.4
)    
69.16         0.673
Satisfied


108 (95.6)

Number of supplements received 


< 30 

        12 (10.6)     
20.02        < 0.001*     3.82
  2.44-5.99

≥ 30

  
101 (89.4)
Side effects 


No


89 (78.8)
     
0.16          0.684


Yes


24 (21.2)
______________________________________________________________________________________
*   Statistical significance at ∞ = 0.05
After analysis of the reinforcing factors, the factors considered to be significantly associated with adherence were number of ANC visits, reminding technique and support from family and relatives.  Table 9 shows that there was significant association between number of ANC visits and adherence (OR=3.61, 95%CI=2.18-5.99).  This means that women who have less than 4 visits would have 3.6 times risk of non-adherence as compare with those with ≥  4 visits.  Regarding reminding technique, the association between variables was also significant (OR=3.57, 95%CI=1.23-10.32).  The women who don’t use reminding technique would have 3.6 times risk of non-adherence as compare with those who used some techniques.  Therefore, there was statistically significant association with support from family and relatives (OR=3.33, 95 %CI =2.48-4.47).  The women who with low support would have 7.9 times risk of non-adherence as compare with those with higher support.
Table 9 Association Between Reinforcing Factors and Adherence to Iron/Folate Supplements and Odds Ratios (n=113)

___________________________________________________________________________________
Factors 
                  Number (%)      Chi-Square    P-value      OR       95% CI

______________________________________________________________________________________
Number of ANC visits (follow up) 
 <   4


20 (17.7)
   
20.80
   < 0.001*     3.61      2.18-5.99

≥   4


93 (82.3)
Reminding technique 


No

       
17 (15.0)
         5.98       0.014*      3.57
 1.23-10.32


Yes

  
96 (85.0)

Support from family and relatives


Low

      
 57 (32.9)
67.18        <0.001*    3.33     2.48-4.47

High


116 (67.1)
Sources of information 
Public Health System
101 (89.4)
 3.10
      0.078


Family/friends/TV
 
 12 (10.6)
______________________________________________________________________________________
*   Statistical significance at ∞ = 0.05 

Table 10 shows that there was significant association between ANC distance and adherence (OR=3.65, 95%CI=2.18-6.11).  The mean of odds ratio could be explained that the women who have difficult access (distance > 5 km) to ANC would have 3.65 times risks of non-adherence as compare with those have better access to ANC services. 
Table  10  Association Between Environment Factors and Adherence to Iron/Folate Supplements and Odds Ratios (n=113)
_______________________________________________________________________________________
Factors 
                      Number (% )   Chi-Square    P-value     OR
   95% CI

_______________________________________________________________________________________
ANC distance bothering you 

No 


 91 (80.5)      21.39       < 0.001*     3.65      2.18 -6.11
Yes


 22 (19.5
)
Availability of ANC (costs) 
Not expensive

107 (94.7)      1.47         0.226

Expensive

  
  6 (5.3)
______________________________________________________________________________________
*   Statistical significance at ∞ = 0.05

 

F.  Logistic Regression Model for Adherence to Iron/Folate Supplements

1. Multivariate analysis 
In univariate analysis, the factors of adherence might be influenced by the confounding factors.  So in order to get the true association between various exposures and non-adherence to iron/folate supplements, the potential confounders were controlled.  Thus, the technique of logistic regression was used to control for possible confounders.  In this analysis, ten factors were entered into binary logistic regression analysis.  Prior the analysis, the researcher tested all assumptions for logistic regression.  The process of testing included combination of residual and multicollinearity analysis.  The detailed procedure is shown in appendix D.    
  Table 11 shows that four predictors were statistically significantly associated with the adherence.  These factors were access to supplements (OR=16.84, 95%CI=1.07-264.53), number of tablets received (OR=58.38, 95%CI=6.98-488.21), number of ANC visits (OR=10.78, 95%CI=2.01-57.95), and access to ANC (OR=10.57, 95%CI=1.72-65.15).  The factors of education, knowledge, beliefs, availability of supplements, reminding technique and support from family were not significantly associated with the adherence (p>0.05) 
Table  11  The Factors Affecting Adherence to Iron/Folate Supplements Using Logistic Regression 

	  Variables
	       
	B
	S.E.
	Wald       
	df    
	Sig.    Exp(B)
	   95.0% C.I. 

	
	
	
	
	
	
	
	Lower  Upper

	
	Education
	-0.831
	0.753
	1.216
	1
	0.270
	
	
	

	 
	Knowledge
	-0.137
	0.894
	0.023
	1
	0.879
	
	
	

	 
	Beliefs
	0.105
	0.683
	0.023
	1
	0.878
	
	
	

	 
	Access to supplements
	2.824
	1.405
	4.041
	1
	0.044*
	16.84
	1.07 -  
	264.53

	 
	Availability of supplements
	-1.325
	1.189
	1.241
	1
	0.265
	
	
	

	 
	No of tablets received 
	4.067
	1.084
	14.088
	1
	< 0.001*
	58.38
	6.98 -
	488.21

	 
	No of ANC visits
	2.378
	0.858
	7.684
	1
	0.006*
	10.78
	2.01 -
	 57.95

	 
	Reminding technique
	-0.232
	0.842
	0.076
	1
	0.783
	
	
	

	 
	Support of family
	-0.137
	0.855
	0.025
	1
	0.873
	
	
	

	 
	Access to ANC (distance)
	2.359
	0.928
	6.468
	1
	0.011*
	10.57
	1.72 -
	65.15

	 
	Constant


	 -1.142
	1.760
	  0.421
	
	
	
	
	


  *  Statistical significance at ∞ = 0.05
    Log likelihood =  66.435  

    R² = 0.65
Table 12 shows the best logistic model found for predicting non-adherence.  After performing logistic regression with the factors of access to supplements number of tablets received number of tablets received and access to ANC, the best predictors for non-adherence were retained. 
The model including the variables of number of ANC visits (OR=11.65, 95%CI=3.49-38.91) and access to ANC (OR=11.09, 95% CI=3.49-35.21) showed the best prediction with non-adherence.   These two important factors could explain the chance of getting non-adherence about 40% (R²=0.404).
Table 12  The Factors Affecting Adherence to Iron/Folate Supplements Using Logistic Regression
	Variables
	B
	S.E.
	Wald
	        df
	    Sig.
	Exp(B)
	95.0% C.I (OR)

	
	
	
	
	
	
	
	Lower   Upper

	 
	No of ANC visits
	2.456
	0.615
	15.940
	1
	< 0.001*
	11.65
	  3.49   -    38.91

	 
	Access to ANC (distance)
	2.406
	0.589
	16.660
	1
	< 0.001*
	11.09
	  3.49   -    35.21

	 
	Constant


	-2.066
	0.354
	33.982
	
	
	
	 
	 


*   Statistical significance at ∞ = 0.05
Log likelihood =  97.387
R² = 0.404
2.  The Logistic model equation 

The equation consisted of two important factors, i.e number of ANC visits and access to ANC (distance).  The logistic model for predicting non-adherence was shown as follows: 
Non-adherence to iron/folate supplements = - 2.066 + 2.456 ( no of ANC visits ) 
  + 2.406 (access to ANC services)
Number of ANC visits :   The mean of odds ratio could be explained that the women who have less than 4 ANC visits would have 11 times risks of non-adherence as compare with those who have more than 4 visits (OR=11.65, 95%CL=3.49-38.91)
ANC distance:  The mean of odds ratio could be explained that the women who have difficult access (distance > 5 km) to ANC services would have 11 times risks of non-adherence as compare with those have better access to ANC (OR=11.09, 95%CL=3.49-35.21)
G.  Hypotheses testing

 
From the conceptual framework of this study, the findings covering the research questions and research hypothesis were tested.  The findings were described by following hypotheses. 
Hypothesis 1:  Predisposing factors have effects on the adherence to iron/folate supplementation.  The results reveal that the factors considered to have significant effects on the adherence were: education (OR=2.32, 95%CI=1.60-3.37), knowledge on anemia and prevention (OR=2.53, 95%CI=1.16-5.54) and beliefs on anemia and prevention (OR=2.98, 95%CI =1.33-6.70).  In contrast, age, parity and income variables did not have effect on adherence (p>0.05).  Thus, the first hypothesis was at 50% supported. 
Hypothesis 2 : Enabling factors have effects on the adherence to iron/folate supplementation.  The factors considered to have significant effects on the adherence were: access to iron/folate supplements (OR=4.61, 95%CI=3.03-7.04), availability of supplements (OR=8.86, 95% CI=2.96-26.54) and number of supplements received (OR=3.82, 95%CI=2.44-5.99).  The acceptability of supplements and side effects were not statistically associated with the adherence (p>0.05).  Thus, the third hypothesis was not completely supported. 
Hypothesis 3:  Reinforcing factors have effects on the adherence to iron/folate supplementation. The number of ANC visits was one of the best predictors of non-adherence (OR=11.65, 95%CI=3.49-38.91).  Other factors identified to have significant effects on the dependent variable were the reminding technique (OR=3.57, 95%CI=1.23-10.32) and support from family (OR=3.33, 95 %CI =2.48-4.47).  In contrast, the source of information did not have effect on the adherence (p>0.05).  Thus, the second hypothesis was not completely supported.  
Hypothesis 4:  Environmental factors have effects on the adherence to iron/folate supplementation.  The access to ANC (distance) was one of the best predictors of non-adherence (OR=11.09, 95% CI=3.49-35.21). On the other hand, availability of ANC (costs) did not have effect on the adherence (p>0.05).  Thus the fourth hypothesis was at 50% supported.   
H.  Summary 


This study included 173 Cambodian who were divided into group of non-adherents and adherents.  Ten important factors were considered to be related to adherence.  These factors were education, knowledge, beliefs, accessibility of supplements, availability of supplements, number of tablets received, number of ANC visits, reminding technique, support from family and access to ANC (p<0.05).  Using logistic regression, four factors remained significant ie accessibility of supplements, number of tablets received, number of ANC visits and access to ANC (p<0.05).  

After performing multivariate approach, the best model included two factors: number of ANC visits (OR=11.65, 95%CI=3.49-38.91) and access to ANC services (OR=11.09, 95% CI=3.49-35.21).  These factors showed the best prediction which could explain the chance of getting non-adherence about 40% (R²=0.404).
                            PART  II

RESULTS OF THE QUALITATIVE STUDY

 In-depth Interview Analysis 

This part of the research presents the results of the qualitative study on adherence to iron/folate supplementation among Cambodian women.  The qualitative information, consisting of issues, opinions, and perceptions regarding antenatal care, delivery, anemia and adherence to iron/folate supplementation were collected from 20 in-dept interviews.  In addition to the quantitative research, the findings describe the reasons to choice, or not to adhere to iron/folate supplements.  
The researcher used the method of content analysis for the data processing and analysis.   In content analysis, categories are in the center of the analysis.  The aspects of text interpretation followed the research questions and objectives of the study.  The categories and sub-categories were revised within the process of analysis and based on the conceptual framework.
The data were collected from 20 Cambodian women living in Siem Reap and Kompong Cham provinces.  The people interviewed were selected based on the criterion of being pregnant, having experiences of taking iron tablets, socioeconomic status and location (e.g., isolated area and near HC).  The interviewer used a guideline to help him in the process of interview.  All interviews were conducted during home visits and lasted from 30 to 90 minutes.  The Cambodian interviewer who is working with a Local NGO was able to speak fluent Khmer and English.  He is highly qualified for translation, holding interviews and acting humanely with the people.  The researcher attended all interviews and some notes were written by both the interviewer and researcher. The interviews were tape recorded and then translated as transcripts the same day of the interviews.  The findings, conclusions, and recommendations from that information are presented in the remainder of this report.
A.  Profile of participants 

Half of the interviews (10) were held in Siem Reap province and half (10) in Kompong Cham province. Ten women were pregnant with gestations aged between 3 and 8 months and 10 women gave birth during the last year period (babies aged 2-12 months).  Half of the participants were living in villages distant of at least 5 kilometres to the HC.  The great majority of the women were housewife/farmers and their ages ranged between 20 and 35 years old.  The parity (number of children born) by participant ranged from 1to 5 children. The education level of the participants was low; no formal schooling (13/20), primary schooling (5/20) and secondary schooling (2/20).  Majority of women mentioned that they were not able to balance their finance.  Only six women (6/20) said that they had enough money to balance and/or had some surplus. Loss of property, work and social problems were mentioned during the interviews. 
B.  Pregnancy and Delivery 

1.  Pregnancy 

All interviews were beginning with general questions regarding pregnancy and related physical and emotional issues.  The majority of the participants (12/20) did not complain about any health problem during the pregnancy period.  The women who had some health problems were suffering from nausea (4/20) and tiredness (4/20).  The vast majority of the women said that they wore working as usual and were going to continue until the delivery.  Only two young women were complaining about feeling depressed and being too tired to work.  When asked about beliefs during the pregnancy, most of them did not have any fear or constraints during the pregnancy.  Most of the beliefs and traditional practices mentioned were related to the delivery.  Regarding the size of the baby, most of them said that they wanted a normal baby.  There was no restriction cited about the fear of having a big baby.  

When asked about dietary patterns, a great number of participants (16/20) did not change anything during the pregnancy.  Most of the women said that they were eating only rice, fish with some vegetables.  Only two women living near Siem Reap town increased their consumption of meat and green vegetables during the pregnancy.  Lack of knowledge, access and availability of good food (transport and money) were constraints often mentioned during the interviews.  It would appear that only women with high economic status were able to increase and improve their nutrition during the pregnancy. 

When asked about the support received from the family and relatives, most of the women feel that they were not expected additional help during their pregnancy.  Only two women said that their husbands helped them at work and provided them better quality food.  

2.  Antenatal Care 

In Siem Reap province, it was not expected that most of the women interviewed (7/10) will have prenatal consultation at the private hospital.  The Kotha Bopha hospital is so popular that two women interviewed in Kompong Cham province traveled to Siem Reap to receive a consultation at Kotha Bopha hospital.  According to the participants, the hospital is providing ANC services free of charge.  The services received by the participants included laboratory (Hb), HIV testing and ultrasound.  .  Women who attend prenatal care only receive iron tablets if they are anemic .  The main reasons reported by the participants to have ANC visits at the hospital were: 
· I wanted to know the sex of my baby 

· I wanted to know if my baby was healthy 

· It was free of charge

· They got better facilities and equipments. 
· The staff is more qualified than at the public health facilities
        Only two women who used the services complained that the waiting time was too long.   A vast majority of the women who consulted at the hospital (9/11) had additional ANC at the HC. In addition to the services received at the hospital, it seems that women wanted to get iron/folate supplements. 
Regarding the ANC at the HC, most of the participants (16/20) received a consultation by a midwife.  Among the women who did not go the HC, 2 women had a consultation at the hospital and 2 women were not interested to receive any ANC.  About the services received at the HC, provision of iron/folate supplements, weight, blood pressure and some advices were mentioned.  The number of visits during the pregnancy varied from 1 to 5.  When comparing women living at distance > 5 km from the HC, the number of ANC visits was lower than the group of women living near the HC.  All women living in more isolated area (10/20) complained about the lack of transport and cost of traveling to reach the nearest ANC services.  The price of the ANC consultation and iron/folate supplements ranged between 500 and 1000 riels per visit.  Only wo women received the visit of Village Health Volunteers (VHV) who provided some advices about vaccinations and iron/folate supplementation. Typical statements in the interviews with users and non-users of ANC services were collected as follow:

3.  Delivery 
       In Siem Reap province, most of the women (7/10) delivered or planned to have their babies at the Kotha Bopha Hospital.  The remaining three women got assistance from the Traditional Birth Attendant (TBA).  In Kompong Cham province, majority of women (7/10) delivered or planned to deliver with the assistance of TBAs.  Two young pregnant women preferred to go to Kotha Bopha hospital in Siem Reap and one delivered at home with the midwife working at the HC.  Young women were more likely to go to hospital that others.  They said that they wanted to deliver at the hospital for their first babies in case of emergency. They were also more attracted by the modernity of facilities and equipments seen at the hospital.


     Most of the women who had delivery at home with the assistance from a TBA (8/10) were living in isolated area.  When asked about their preference for delivery, majority of them (6/10) said that they would like to deliver at the hospital but unfortunately, they were living too far and did not have enough money to pay the services.  According the participants, the cost of delivery were as follows: Kotha Bopha hospital: free of charge, public hospital: $10-30 US and TBAs: $5-10 US.  It was cited that patients have to add the costs of food when they are hospitalized at the hospital.  One participant who took iron/folate supplements only one month, spent 30,000 riels to buy I/V perfusion with some vitamin in post-partum. According to her, the perfusion helped her to get stronger after losing blood during the delivery. 
        Regarding beliefs and traditional practices related to delivery, three women who delivered at home stayed lying down with some charcoal fire under the bed after the delivery. According to them, this practice usually last 2 or 3 days. The women believe that the heat help to restore energy and strength lost during the delivery.  It is suggested that the technique has direct effects on blood circulation.  The use of local wine, with the mixture of some herbs called “Sra Tham” after delivery was mentioned by two participants living in Kompoong Cham province. They thought that this traditional remedy helps to regain strengths after losing blood during delivery.  One woman told us that losing a lot of blood during the delivery was good for the body.  
    C.  Anemia 
The vast majority of study participants (14/20) had very low level of knowledge regarding symptoms, causes, consequences and treatment of anemia.  When asked about the term of “Koi Cheem” or “Slek Slam” (anemia in Khmer language), only six women (6/20) recognized the term.  When describing anemia, most respondent cited the symptoms of palor and weakness (8/20).  In addition, some respondents also said that anemia was caused by not eating properly (3/20) and losing too much blood during the delivery (8/20).  The vast majority of them viewed anemia as not particularly serious disease but did not know how to treat it.  Indeed, only 2 of 20 participants interviewed said that taking iron/folate supplements and eating meat and green vegetables could prevent or treat anemia.  There was clear evidence that the women who knew the most about anemia had higher education and economic status. 

D.  Iron/Folate Supplementation 

1.  Adherence and Non-Adherence 

  Regarding the adherence to Iron/Folate supplements, more than half of the women (11/20) reported adherence to iron/folate supplements based on the definition of adherence (< 65%) for this study.  The duration for taking the supplements among the participants varied from 5 days to 6 months.  Among the women who did not adhere to the supplements (9/20), nearly half of them did not take the supplements at all (4/9).  More than half of the group (5/9) took the supplements but incorrectly and/or less than 3 months.  
  Although majority of participants (11/20) reported taking the tablets for a long duration (more than 3 months), they were less assiduous about continuing the regimen in post-partum.  The National Nutrition Program (NNP) recommended that women should continue to take the supplements in post-partum (National Council for Nutrition, 2002).   The vast majority of the women who adhere to supplements stopped at the delivery (7/11).  All of them mentioned that the supplements should only be taken during the pregnancy.  None of them were advised by health providers to continue the supplementation in post-partum.  Among this group of adherents, two women stopped after completing three months because they were too busy to go back to the HC for a new supply.  Only one woman complained about some side effects and another woman stopped after losing interest in the treatment.  


When asked about the reasons of non-adherence, the participants who did not adhere mentioned: lack of information regarding the iron/folate supplements (4/9); problems of access to ANC (2/9), lack of interest (2/9) and inadequate amount of tablets received (1/9).  Majority of them had never heard about the supplements before the interviews.  After receiving the information, most of them were interested to received the supplements but complained about lack of transport and related costs to get the supplementation.  Inadequate supply was not a major reason of non-adherence with only one woman who received less than 30 tablets.  


2.  Access and availability 

Half of the participants were living far from the HC (> 5 km) and half living close.  Majority of the women living far from the HC did not adhere to iron/folate supplements (7/10).  Most of them (4/7) reported that the lack of transport was the main reason of non-adherence.  Economic constraints related to transport and health services costs were also very often cited during the interviews.  The participants with higher economic status were more likely to get access to HC.  The only channel reported by the participants to get the supplements was the HC.  None of the participants get the supplements through pharmacy, private clinic or private health staff.   The women interviewed who did not receive ANC did not adhere to the supplements.  There was clear evidence that adherence to the supplements was linked to ANC visits at the HC. 

Majority of the women (10/11) in the study received adequate amounts of iron from the HC.  Only one woman received less than 30 tablets.  According to her, she received only 10 tablets because the drug supplies at the HC were limited.  Although it is policy in Cambodia, to give 60 tablets of iron at the first ANC visit during the first trimester, and then 30 tablets at the following visits, none of the participants received more than 30 tablets during their visits. 
  3.  Side effects 

In spite of a range of negative effects experienced (dark stools, nauseas and constipation) by some women (4/11), the majority of women persisted with taking iron, finding that side effects subsided after the first few days.  Only about one woman interviewed stopped taking iron tablets because of side effects.  The perception that iron will improve the health of their children and themselves motivates women to tolerate transitory discomforts associated with the supplements.

4. Forgetfulness  


Most of the participants who experienced taking iron/folate supplements reported to forget taking their tablets only 1-2 times per week (7/11).  Forgetfulness was never mentioned by the women interviewed as a main reason to stop or not to adhere to the regimen.  Majority of the interviewees said that they always put the tablets at the same place and took them at the same time each day.  Four women prefer to take their tablets with the meal to better remember them and avoid stomach discomforts.  One woman put her tablets under her pillow to take them at bed time.  According to them, they were completely independent for taking their tablets.  The family members were not helping them to remember taking their daily regimen.
5. Satisfaction about the supplements

After inspecting the iron/folate sample provided by the interviewers, majority of the participants were satisfied with the aspect of the supplements.  All participants liked the color of the tablets and said that it was a good sign to recognize the supplements.  Three participants did not like the taste and complained that the supplements smelled like fish.   Regarding the packaging, women interviewed did not have any recommendations to improve it.  When asked about the instructions on the pack (symbols with sun and moon), majority of the women (14/20) were able to explain correctly the prescription.  The remaining participants learned very quickly to understand the instructions after explanations. 
The majority of women who have taken iron tablets did identify positive effects and benefits from taking them.  Only two women mentioned that they were feeling better and less tired.  One woman said that she had better appetite but unfortunately, she did not have enough money to buy more food.    

6.  Knowledge and Perception on Iron/Folate Supplements
The vast majority of study participants (16/20) had very low level of knowledge regarding the iron/ folate supplementation.  When asked about the reasons for taking the supplements,  only 4 women (4/11) reported that the supplements could prevent or treat anemia.  Three women told us that the supplements could help for weakness and tiredness.  Most of the participants took the supplements because the midwife told them.  The supplementation was perceived as “the red pills” commonly prescribed during the pregnancy.  
Although the participants were not aware on the benefits of supplementation, they understood very well the prescription for the supplements.  All of them knew that they had to take one tablet per day, every day.  However, the duration of the treatment was often unclear.  Most of the women told us that women should stop at the delivery.   

The vast majority of women interviewed (9/11) received the information from the midwife at the HC.  Only 2 participants received some advices from a Village Health Volunteer (VHV).   When asked about the information received, they told us that VHV inform them to go to HC to get vaccination and pick up some tablets for their pregnancies.  There was clear evidence that the women attending ANC services recognize iron/folate tablets and may take them as instructed, but are not told why they are prescribed. 
7.  Support from the Family and Relatives 

 
The vast majority of the respondents told us that they were still working until the delivery and did not have any particular help during the pregnancy.  According to the women interviewed, additional support from the family, in particular the mother usually comes after the delivery.  Only two women mentioned that the husband help at home and provide more and better food during the pregnancy.  Two young pregnant women for the first time were feeling sick and very depressed during the pregnancy.  They complained that their husbands were not taking care of them and their mothers were living to far to help them.   There was evidence that most of the respondents did not get particular support during their pregnancy, continue to work and eat as usual.
8.  Comments / Recommendations from the Participants
At the end of each interview, the researcher asked the respondents to provide recommendations to improve the adherence to supplementation.  All participants mentioned that economic constraints related to transport and health services costs should be resolved.  Women were receptive to Village Health Volunteer who worked in communities, distributing iron tablets because they have more experience with services being delivered to communities.   The Village Health Volunteers are also seen as part of the health system.   
The respondents were reluctant to accept the supplementation from sources outside the government health system, fearing about the quality of the product.  There is skepticism among women about expanding the distribution channel to TBAs.  Likewise, they mentioned that TBAs were not providing ANC and supplementation should start early during the pregnancy.   In terms of affordability, all the participants told us that they will not pay more that the current price (500-1000 riels) for the supplements.  Based on the recommendations to improve the adherence, it seems that the supplementation should be distributed at community level and at low cost.   
E.  Summary 
The data for the qualitative study were collected through in-dept interviews from twenty Cambodian women living in Siem Reap and Kompong Cham provinces.  The women interviewed were selected based on the criterion of location (living far from the HC), socioeconomic status, being pregnant and having experiences of taking iron tablets. 


Most of the participants received ANC from a midwife during the pregnancy.  The main reason mentioned by the participants to consult at the HC was to receive iron/folate supplements.  All women living in isolated area complained about the lack of transport and costs of travelling to reach the HC.  In Siem Reap province, a great number of women interviewed had medical consultation at the private hospital.  Better facilities, qualified staff and free medical care were reinforcing factors to consult at the private hospital.
When asked about the reasons of non-adherence, the participants reported: the lack of information; difficult access to ANC and inadequate amount of tablets received.  Economic constraints related to transport and health services costs were also very often mentioned during the interviews.  Side effects, forgetfulness and aspect of supplements were not cited among the main reasons to stop or not adhere to supplements. 
The vast majority of interviewees had very low level of knowledge regarding anemia and Iron/Folate supplementation.  Benefits and importance of taking the supplements were often unknown.   In addition, women were aware of the instructions for taking the supplements.  At the end of the interviews, the participants recommended that transport to HC and health services costs should be reviewed in isolated areas.  The respondents were receptive to Village Health Volunteers, distributing iron tablets.  Based on the recommendations from the participants, the supplementation should be distributed at community level and kept at low costs.   
                      CHAPTER IV
                   PHASE I 

 DISCUSSION

The aim of this study is to improve the adherence to iron/folate supplementation 

during pregnancy in Cambodia.  During first phase of the research, a descriptive study was used to describe and identify the factors affecting the adherence to supplementation.  Data were collected from a survey among 177 Cambodian women and 20 in-dept interviews.  


The findings of the survey reveal that 47% of the respondents adhered to iron/folate supplementation during their previous pregnancies.  In this study, the participants were categorized as “adherent” if they take 65% or more of the supplements which translates to taking supplements at least 4 days / week during 3 months period.  The findings of the qualitative study show similar results with 11 of 20 women who reported adherence to iron/folate supplements.  The majority of women interviewed explained that they stopped to take the supplements at the delivery.  The National Nutrition Program (NNP) recommended that women should continue to take the supplements in post-partum (National Council for Nutrition, 2002).  The participants explained that they thought that supplementation should only be taken during the pregnancy and did not get any advice from the midwife about the continuation of regimen in post-partum. 


The result on adherence of this study is higher than the result found at only 18 % by the Cambodian Health Demographic Survey (CHDS) 2005 (National Institute of Statistics, 2005).    This result could be explained by the difference in the definition of adherence between the surveys.  It is also possible that the result is higher due to the better accessibility of services in the provinces selected for this study in comparison with the country.   However, when compare with adherence to iron/folate supplementation in other countries in the region, the results of both studies are lower than those found in Vietnam at 52.3 % , Bangladesh at 61% and Indonesia at 64% (Ritsuko et al., 2006; Ziauddin H et al., 2002; Shultink et al., 1993).  In Cambodia, access and availability of health services are still a great challenge in many regions of the country in comparison with its neighbouring countries.   

The objectives of the study for this initial phase of the study were: to describe the determinants of adherence to iron/folate supplementation and to identify the association between potential predictors and adherence to supplements among Cambodian women.  The conceptual framework developed was based on the PRECEDE- PROCEED Model using predisposing factors, enabling factors, reinforcing factors and environment factors. 
A.  Predisposing factors 

The predisposing factors for this study referred to women’s general characteristics, knowledge and beliefs on anemia and prevention.  The general characteristics of participants included: age, education, parity and income.  The findings reveal that after performing a crude analysis of the predisposing factors, the factors considered to be significantly associated with adherence were education, knowledge and beliefs (p<0.05).  The age, parity and income did not have significant effect on the adherence (p >0.05).  

General Characteristics

In general, demographic characteristics are not to be good predictors of adherence. However, some of them such as age and education can predispose an individual to reduced cognitive abilities and found to be significant predictors of adherence (Spier & Kutzik, 1995).  Similarly, the results of this study confirm this statement.  

In this study, the factors of age and parity for this study were not significantly associated with the adherence (p>0.05).  The overall age of women interviewed ranged from 20-46 with a mean at 29 years old.  The vast majority of them were included in the group of 20-29 years old.  The total number of parity was varied, ranging from 1 to 10 with a mean at 2.8 children.  According to the CDHS 2005, Cambodian woman would bear 3.4 children during her lifetime (National Institute of Statistics, 2005).  Most of the respondents were included in the group of 20-29 years old which could explain a lower number of children born per woman.  The CHDS also confirmed that Cambodian woman will give birth in average at 2 children by age 30.   

In Niger, a study on anemia found that pregnancy among teenage mothers was associated with a significantly higher risk of non-compliance with iron supplementation (Dairo et al., 2006).  Thus, age could be a predictor of adherence among elderly people associated with the complexity of regimen which can cause confusion (Haynes et al., 1987).  The homogeneity of the sample and absence of teenagers and elderly women in this study could explain the absence of effect on the adherence to supplements. 

The survey illustrates that a considerable proportion of participants (64.2%) were not able to get more than 80,000 riels ($20 USD) per month.  The National Institutes of Statistics (2005) revealed a lower National Poverty Rate at 40%.  The higher rate of this study could be in part explained by the location of the survey.  Data collection were done exclusively in rural area and Siem Reap province is one of the poorest province in the country with a poverty rate higher than 75% in rural areas (World Food Program, 2002).  Another reason for the higher poverty could be that the interviewers only estimated cash as family income.  In rural area in Cambodia, most of people use their own rice fields, animals and vegetables gardens for their living.  The findings of this study reveal that income did not have significant effect on the adherence (p>0.05).  Therefore, this could be explained by the fact that low income women in this study were more homogenous as a group.  Thus this study was implemented exclusively in rural area.  The study of Dairo et al. (2006) found that women living in urban area with higher income were more likely to be adherents than women living in rural area.   

Regarding the education, the survey shows that more than half of the respondents (57.8%) did not have any education or did not complete the primary schooling.  These results are similar as those collected in the CHDS 2005.  The National Survey found that 25 %of women did not have any schooling and half of women had some primary schooling.  During the in-dept interviews similar results were obtained.  However, women interviewed explained that the situation has experienced strong improvement over time for the new generation of girls.  New statistics also confirm that improvements over time have resulted in as few as 4% of girls age 10-14 having never attended school at all (National Institute of Statistics, 2005).  There was significant association between education and adherence (OR=2.32, 95%CI= 1.60-3.37).  The women who have no formal schooling would have 2.3 times risk of non-adherence as compare with those with higher education.  Similarly, the study of Jastic et al., (1995) found that education beyond high school was positively associated with the adherence to iron/folate supplementation.  Thus, the author also stated that higher education and better knowledge of the benefits of supplements in women increased concern about pregnancy outcome.  

Knowledge and Beliefs on Anemia and Prevention   
In this study, the association between knowledge on anemia and prevention and adherence was significant (OR=2.53, 95%CI=1.16-5.54).  The women with low level of knowledge would have 2.5 times risk of non-adherence as compare with those with higher knowledge.  Therefore, there was statistically significant association with beliefs on anemia and prevention (OR=2.98, 95%CI =1.33-6.70).  The women who with high beliefs would have 3 times risk of non-adherence as compare with those with low beliefs.  

In our survey, the vast majority of participants (87%) had very low knowledge on anemia and prevention.  The women explained in the in-dept interviews that they never heard about anemia during their ANC visits or from other sources.   The Mother Care project research implemented in eight developing countries (Bolivia, Burkina Faso, Guatemala, Honduras, India, Indonesia, Malawi and Pakistan) during the period 1991-98 also explored the way the women view anemia and react to taking iron tablets (Galloway et al., 2002).  The author demonstrated that in all the countries women recognized the signs of anemia rather than by a clinical name or as a specific disease.  In this study, we also found that most of women interviewed were not aware of anemia as disease but knew that some women are suffering from palor and weakness during pregnancy.  
In contrast, most of participants knew very well the instructions for taking the iron/folate tablets but did not know why they were taking the regimen.  The typical statement among women was “ I am taking the tablets because the midwife told me”.  Similar findings were found by Galloway et al. (2002) in the Mother Care project.  The authors recommended that health providers must be trained to effectively counsel women about anemia and iron supplementation during pregnancy.  According to their results, women need counseling on changing basic dietary and support for consistent adherence to the daily regimen throughout pregnancy.  In Thailand, Winichagoon (2002) confirmed that the major program obstacles were often related to the lack of understanding on the importance of anemia by women.   
When asked about beliefs, women did not have strong beliefs related to their pregnancies.  All beliefs and traditional practices such as the benefits of losing blood and taking traditional remedies were related to the delivery.  In contrast, a study performed in Thailand showed that women’compliance to iron supplements was affected by fear of having a large fetus (Wittichagoon, 2002).  
B.  Enabling Factors 

In this study, enabling factors referred to psychological or physical factors in the environment or community of the women which present obstacles to adherence.  These factors can enable the motivation to be realized.  The factors considered to have significant effects on the adherence were: access to iron/folate supplements; availability of supplements; and number of supplements received (p<0.05).   The acceptability of supplements and side effects were not statistically associated with the adherence (p>0.05).   
Accessibility to Iron/Folate supplements

The results of the survey show that access to iron/folate supplements had significant effects on the adherence (OR=4.61, 95%CI=3.03-7.04).  The women who have difficult access to the supplements would have 4.6 times risks of non-adherence as compare with those with an easy access.  In both qualitative and quantitative studies, the only channel reported by the participants to get the supplements was the HC.  The women interviewed who did not receive ANC did not adhere to the supplements.  There was clear evidence that the access to the supplements was directly linked to ANC visits at the HC.  None of the participants get the supplements through pharmacy, private clinic or private health staff.  
The results of the Mother Care project confirmed that the access to supplementation was an important factor why the women are not taking properly their supplements (Galloway et al., 2002).  In Indonesia, Malawi, Bolivia, Guatemala, and Honduras, it was recommended that respondents should get access to iron supplementation through community-based distribution schemes for iron tablets (Galloway et al., 2002).   In the case of Indonesia and Malawi, it was suggested that TBAs should distribute the iron tablets to improve access to supplements (Shulting, W. et al., 1993).  
Availability of Iron/Folate supplements

Surprising, the availability of supplements was significantly associated with the adherence (OR=8.86, 95% CI=2.96-26.54).  The results of the survey reveal that the women who have some difficulties with the price of supplements would have 8.7 times risks of non-adherence as compare with those who find the price not expensive.  In contrast to the survey, the qualitative data show that all women interviewed did not find the price of supplements expensive.  In general, participants were satisfied with the price and recommended that the price of supplements should be unchanged.  Past studies on iron supplementation did not report that the price of the supplements could have significant effects on the adherence (Galloway et al., 2002; Dairo et al., 2006; Ritsuko et al., 2006; Winichagoon, 2002).  In most of the countries studied, the cost of the iron tablets was very cheap or free of charge.   
Number of Supplements Received
After performing analysis, the results revealed that the number of supplements received was significantly associated with adherence (OR=3.82, 95%CI=2.44-5.99).  The results showed that women who receive less than 30 tablets from the health providers would have 3.8 times risk of non-adherence as compare with those who receive ≥ 30 tablets.  Although it is policy in Cambodia, to give 60 tablets of iron at the first ANC visit during the first trimester, and then 30 tablets at the following visits, none of the participants received more than 30 tablets during their visits.  Only one woman in the qualitative study received less than 30 tablets.  According to her, she received only 10 tablets because the drug supplies at the HC were limited.  

Studies revealed that inadequate and sporadic supplies of iron tablets, as well as the failure to distribute them emerge as barriers to adherence.  Those problems concerning the supplies were reported to have strong effects on the adherence to iron/folate supplements in Thailand, Indonesia, India and Somalia. (Galloway et al., 2002).     In Vietnam, Ritsuko et al. (2006) found that when examining the reasons for taking iron tablets for at least 5–9 months, the most important factor identified was a frequent supply of iron tablets (OR = 11.93, 95% CI: 4.33–32.85).  The author concluded that the availability (frequent supply) of iron tablets was the most effective way to help women to continue taking iron tablets. 

Acceptability of Supplements

In this research, the acceptability of supplements did not have significant effects on adherence (p>0.05).  In general, past studies did not report that the aspect of supplements could have significant effects on the adherence (Galloway et al., 2002; Dairo et al., 2006; Ritsuko et al., 2006; Winichagoon, 2002).  In this study, the size, colour, taste, smell, packaging and instructions of the supplements were analysed for the acceptability of iron/folate tablets.  The results of the survey reveal that more than 60% of the participants were satisfied with the size, colour, packaging and instructions.  In contrast, the smell and taste of the supplements were less appreciated at 43.4% and 48.6% respectively.  During the in-dept interviews, similar results were found regarding the colour, taste and smell of supplements.  When asked about the instructions on the pack (symbols with sun and moon), majority of the women interviewed were able to explain correctly the prescription.  There was evidence that the aspect of supplements was not a major constraint which should be prioritized in the interventions to improve adherence in Cambodia. 
Sides Effects 

In this research, the side effects of supplements did not have significant effects on adherence (p>0.05).  During the interviews, the majority of women persisted with taking iron, finding that side effects subsided after the first few days.  Only about one woman interviewed stopped taking iron tablets because of side effects.  In Bangladesh, a study conducted in 2004 confirmed that side effects of iron tablets had very limited influence on compliance and recommended that efforts to reduce side effects may not be a successful strategy for improving adherence (Ziauddin et al., 2004).  In general, studies show that the perception that iron will improve the health of their children and themselves motivates women to tolerate transitory discomforts associated with the supplements (Galloway et al., 2002). 
C.  Reinforcing Factors 

The reinforcing factors referred to the positive or negative direct effects (number of ANC visits, reminding techniques, support from family and source of information) which influence continuing or not taking iron/folate supplements.  After analysis, the factors considered to be significantly associated with adherence were number of ANC visits, reminding technique and support from family (p <0.05).  In contrast, source of information component did not have significant effect on adherence (p>0.05).  
Number of ANC Visits


In this research, the number of ANC visits was one of the best predictors of non-adherence (OR=11.65, 95%CL= 3.49-38.91).  The researcher found that women who have less than 4 ANC visits would have 11 times risks of non-adherence as compare with those who have more than 4 visits   The survey reveals that the total number of ANC visits varied, ranging from 1 to 10 with a mean at 5.4 visits.  More than eighty percent of women who received ANC services had ≥ 4 visits.  This result is more optimistic than the findings showed in the CHDS 2005.  The National Survey found that only 43 % of women interviewed had ≥ 4 visits.  This result could be explained by the location of this study.  The CHDS 2005 revealed that Siem Reap and Kompong Cham provinces had high ANC coverage rate at 73% and 65 % respectively.  During the in-dept interviews, the women who received ANC services also explained that they were interested to go back regularly to the HC to get new supply for the iron/folate supplementation.  It is also possible that women who consulted were already motivated and interested to pursue regularly visits despite constraints such as transport and time consumed.  

Based on the findings of this study, the number of supply for iron/folate supplements was directly related to the number of ANC visits.  In Vietnam,  Ritsuko et al. (2006) confirmed that the number of ANC visits and supply had effects to adherence.  The authors suggested that frequent supplies through ANC visits or community based interventions could greatly improve the adherence.  In Thailand, Winichagoon (2002) also agreed that using Village Health Volunteers to encourage continuation of ANC visits by health service providers could be an appropriate iron supplementation strategy. 
Reminding Techniques 

In this study, reminding techniques had significant effects on the adherence (OR=3.57, 95%CI=1.23-10.32).  The women who don’t use reminding technique would have 3.6 times risk of non-adherence as compare with those who used some techniques.  In general, past studies did not report that reminding techniques could have significant effects on the adherence (Galloway et al., 2002; Dairo et al., 2006; Ritsuko et al., 2006; Winichagoon, 2002).  However, a study performed in Thailand revealed that forgetfulness was an important reason for low compliance with iron supplementation among pregnant women (Winichagoon, 2002).  In the study, the author suggested that good compliance could be achieved by appropriate message on the importance of supplementation.  Therefore, Kirscht et al., (1981) stated that motivation and support from the family could reduce forgetfulness and improve adherence to medications. 
Support from family 

 
There was statistically significant association between adherence and support from family and relatives (OR=3.33, 95 %CI =2.48-4.47).  The women who with low support would have 7.9 times risk of non-adherence as compare with those with higher support.  During the in-dept interviews, the vast majority of the respondents told us that they were still working until the delivery and did not have any particular help during the pregnancy.  According to the women interviewed, additional support from the family, in particular the mother usually comes after the delivery.  Only two among 20 women interviewed mentioned that the husband help at home and provide more and better food during the pregnancy.  There was evidence that most of the respondents did not get particular support during their pregnancy, continue to work and eat as usual.  

Studies on adherence to iron supplementation did not report that support from family could have significant effects on the adherence (Galloway et al., 2002; Dairo et al., 2006; Ritsuko et al., 2006; Winichagoon, 2002).  However, past studies on the adherence to medication found that social support could have significant effects on the patient’s motivation which affects the adherence to medication (Becker et al., 1980 ; Kirscht et al., 1981)

Source of Information 

In this research, source of information did not have effect on the adherence (p>0.05).  The vast majority of respondents received information from the public health sector.  Only 7 respondents in the survey stated that they were informed through family/friends and 6 respondents through TV.  During the in-dept interviews, women explained that they had very limited access to health information in their villages.  VHV are still rarely found or provided very limited information.  
D.  Environment Factors 
In this study, the environment factors (access and availability of ANC services) were defined as factors related to adherence to iron/folate supplements but not directly causing the behaviour.  If modified, these factors will not directly be linked to result in adherence or non-adherence to iron/folate supplements.  The access to ANC (distance) was one of the best predictors of adherence (OR=11.09, 95% CI=3.49-35.21).  On the other hand, availability of ANC (costs) did not have effect on the adherence (p>0.05).  The results of the in-dept interviews also showed that access to ANC services was a major factor affecting the adherence to supplements. 
Accessibility to Antenatal Care Services 

According to the CHDS 2005, Antenatal Care from a health professional has almost doubled since 2000.  The results of the survey showed that sixty nine percent of women received ANC services (National Council for Nutrition, 2005).  The findings of this study revealed similar data with 65.3 % of women interviewed who received ANC services during their previous pregnancies.  The survey also shows that the vast majority of women had ANC at the HC.  In contrast, the in-dept interviews demonstrated that women also consulted at the private hospital.  In Siem Reap province, most of the respondents had ANC consultation at the private hospital and at the HC.  The women interviewed were attracted by the gratuity of services and modernity of equipments (ultrasound) at the hospital.  It seems that the main reason to get ANC services at the HC was to get iron/folate supplements which are not provided in prevention at the hospital.  In general, the private sector is consistently the most popular in Cambodia.  The CHDS 2005 revealed that 60 % of people used the private sector for their first choice of treatment (National Council for Nutrition, 2005).   Thus, the respondents complained during the in-dept interviews that they did not know the services provided by the HC.  

The qualitative data reveal that the main reasons for not consulting the midwife at the HC were: not suffering from any health problems and having difficulty with the access to the HC. Majority of the women living far from the HC did not adhere to iron/folate supplements.  Most of them reported that the lack of transport and the cost of travelling were the main reasons for non-adherence.  According to a survey conducted in Battambang province, ANC attendance was decreasing according to the distance to the HC: 69% of the women living in a village close to the HC consulted compared to 27% in the most remote village (Jacob, 2002).  The author explained that the poor condition of roads in rural Cambodia limited access to health facilities, especially during the rainy season.  The studies in the Mother Care project agreed that the utilization of prenatal services was one of the most important factors to motivate women to take properly their iron supplementation (Galloway et al., 2002).  In Thailand, Winichagoon (2002) suggested that Village Health Volunteers made an important contribution in improving adherence by motivating pregnant women to initiate and continually use the ANC services. 
Availability of Antenatal Care Services

       In contrast to the accessibility, the price of ANC services was not mentioned as a constraint to consult at the HC in both qualitative and quantitative studies.  Sixty percent of participants reported that the costs of ANC were not expensive.  During the interviews, the participants explained that economic constraints were more related to the transport costs to reach the HC than the costs of ANC services.  There was no complaint about unofficially charge for the ANC services received. 

                       CHAPTER V
                         PHASE I

CONCLUSION AND RECOMMENDATIONS 

The findings of the study reveal that nearly half of respondents adhered to iron/folate supplementation during their pregnancies.  Ten important factors were considered to be related to adherence.  These factors were education, knowledge, beliefs, accessibility of supplements, availability of supplements, number of tablets received, number of ANC visits, reminding technique, support from family and access to ANC services.  After performing multivariate approach, the best model included two factors: number of ANC visits and access to ANC services.     
A. Conclusion 

To reduce anemia, a vast number of developing countries are now implementing iron supplementation programs.  Past studies reported several constraints to iron supplementation program such as poor utilization of ANC services, inadequate counseling, lack of knowledge on anemia and prevention and lack of motivation.  The objectives of this initial phase of this study were to describe and identify the determinants of adherence to iron/folate supplementation among Cambodian women.  The conceptual framework developed was based on the PRECEDE- PROCEED Model using predisposing factors, enabling factors, reinforcing factors and environment factors. 
During the first phase of the research, a descriptive study was used to collect data from a survey among 177 Cambodian women and 20 in-dept interviews.  Both qualitative and quantitative studies were carried out in Siem Reap and Kompong Cham provinces in Cambodia.   A questionnaire survey used for the quantitative research was designed to identify determinants associated with the adherence to iron/folate supplements.  Thus, the qualitative study provided information to understand the reasons of adherence and non-adherence among pregnant women.  

The great majority of the women interviewed were housewife/farmers and their ages ranged between 20 and 46 years old with a mean at 29 years old.  The parity ranged from 1 to 10 with a mean at 2.8 children.  More than half of participants did not have any formal education or did not complete the primary schooling.  The economic status was very low with a considerable proportion of respondents under the poverty rate.  Sixty five percent of women interviewed received ANC services during their pregnancies.  During the in-dept interviews, women revealed that they had ANC at the private hospital to receive ultrasounds and at the HC to collect their iron/folate supplementation.  Better facilities, qualified staff and free medical care were reinforcing factors to consult at the private hospital.  

The findings of both qualitative and quantitative studies show that nearly half of the respondents adhered to iron/folate based on the definition of this study (intake 3 months and > 65% of the time).  During the in-dept interviewed women explained that most of them stopped the supplementation at the delivery.  They thought that supplementation should only be taken during the pregnancy and did not receive advice from the midwife about the continuation of the regimen in post-partum. 

With regard to the determinants of adherence, it was found that 10 of 18 factors studied were considered to have effects on adherence to iron/folate supplementation.  The predisposing factors were not very strong predictors of adherence.  The age, parity and income did not have significant effect on the adherence but education and knowledge and beliefs were considered to be significantly associated with adherence (p<0.05).  In both studies, the level of knowledge on anemia and prevention were very low.  Anemia as disease was unknown by most of the participants.  The women interviewed were not aware of the benefits and importance of taking supplementation but knew very well the instructions.  They complained about their limited access to information and lack of counseling provided by the health providers.  

Regarding the enabling factors, the factors considered to have significant effects were the number of supplements received, access and availability of supplements (p<0.05).  The factors of side effects and acceptability did not reveal significant effect on adherence (p>0.05).  The environment factor “access to ANC services” was also significantly associated with the adherence (p<0.05).  The in-dept interviews revealed that the only channel to get the supplements was the HC.  Access to ANC and access to iron supplements were interrelated and very important predictors of adherence for this study.  The women who did not receive ANC did not adhere to the supplements.  There was evidence in the qualitative study that ANC attendance and access to supplementation decreased according to the distance to the HC.  The women explained that lack of transport and cost of traveling were main constraints to access ANC and supplementation. 

The reinforcing factors such as the number of ANC visits, reminding techniques and support received from family were considered to have effects on adherence (p<0.05).  The number of ANC visits was one of the best predictors of adherence.  During the in-dept interviews, the women who received ANC explained that they were interested to go back regularly to the HC to get new supply for the supplementation.  It is also possible that women who consulted were already motivated and interested to pursue regular visits despite constraints such as transport and time consumed.  In contrast, source of information did not have effect on adherence (p>0.05).    

In summary,  the predictors of adherence identified in the study were:  education, knowledge, beliefs, accessibility of supplements, availability of supplements, number of tablets received, number of ANC visits, reminding technique, support from family and access to ANC (p<0.05).  The factors which did not have effect on adherence were: age, parity, income, acceptability of supplements, side effects, source of information and availability of ANC (p>0.05). 
After performing multivariate approach, the best model included two factors: number of ANC visits (OR=11.65, 95%CI=3.49-38.91) and access to ANC services (OR=11.09, 95% CI=3.49-35.21).  These factors showed the best prediction which could explain the chance of getting non-adherence about 40% (R²=0.404).  The qualitative data explained that limited access to health services is still considered one of the most important challenges to improve the adherence to iron/folate supplementation.  Constraints such as bad roads, lack of transport and cost of traveling limit the access and utilization of ANC services.  

Overall, the study both provided important information about determinants related to adherence to iron/folate supplementation and supported the need for ongoing research on these variables within the context of health conditions.  The major findings of this study were consistent with prior theoretical and empirical literature documenting the determinants of adherence to iron/folate supplementation.
B.  Recommendations 

A number of barriers to taking iron supplements were identified in this study and include: education, knowledge and beliefs on anemia and prevention, accessibility and availability of supplements, number of tablets received, number of ANC visits, support from family and access to ANC services. 
Based on the results on adherence and limitations in the utilization of ANC services, it is recommended that the group of pregnant women living far from the HC needs to be targeted for iron supplementation programs.  The accessibility such as distance to reach HC and cost of travelling was identified as the main constraint to use ANC services and access iron supplementation.  It could be interesting to increase outreach activities of HC in isolated area and provided ANC services including distribution of iron/folate supplementation at community level.  The Village Health Volunteers (VHV) living in the community should be involved in the outreach activities.  They should promote ANC services; encourage continuation of ANC visits; support adherence to supplements and provide advices to pregnant women.  The VHV should also involve family members and promote support from family and relatives.  

Messages provided by VHV could include: 

· Basic information on anemia and prevention
· Benefits and importance of supplementation

· Importance of adherence and duration of supplementation

· Dietary recommendations on iron-rich food.
At present, side effects do not seem to be the major reason for non-adherence with 
iron/folate therapy.  However, concerns about side effects should not be ignored.  Health providers should counsel women about side effects and the benefits to pursue the supplementation.  
According to the findings, counselling by midwifes should be improved.  Actions 

should be encouraged to improve the quality of ANC services provided to the population.  The government staff should be aware about their behaviours towards the patients.  The pregnant woman who consults should receive adequate information regarding anemia and iron supplementation.  She should be aware of the benefits and importance to take the supplementation.  Investigation should be done on the reasons why the health providers don’t recommend the continuation of the supplementation after the delivery as recommended by the National policies.  The supply of iron/folate tablets at the HC should also be reviewed to find out the reasons why women received inadequate amount of supplements at the HC as highlighted in this study. 
Based on the findings of this study, changing the aspect of the supplements should not be prioritized in the iron supplementation programs.  In general, women were satisfied of the actual aspect of iron/folate supplements.  According to the respondents, price of supplements should also be kept unchanged. 
Regarding to private sector providing ANC services, investigations should be conducted for a better understanding of the situation.  Based on the National policies, all pregnant women should receive iron /folate supplementation in prevention.  Information should be provided to the population on ANC services through a network.  Public sector, private practitioners, TBAs and the community could be part of this network.  A network could help the different sectors to become complementary and not competitors.  The population could get easier access to the health care providers in a system where the people refer to each other.  

Research is needed in the context of programs to determine innovative ways to solve distribution problems and to ensure adherence to a daily regimen over the pregnancy.   Adherence to iron/folate supplementation should be investigated through different communities and location for better generalization of findings in Cambodia.   More thorough and in-dept studies are recommended for designing and refining iron supplementation program strategies and messages for communication materials. 
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Appendix A
Form A:  Questionnaire Survey
                  Form B:  Guideline for in-dept interviews

Questionnaire Survey: 





     Form A 

We are trying to improve the adherence to iron/folate supplementation during the pregnancy.  There are no right or wrong answers.  Here we are interested only in your personal view on the topic. The questionnaire is anonymous and the information collected will be kept confidential. 

Name of interviewer : ___________________________

Date: __/__/__

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

Part I:  General Characteristics

1. Respondent’s identification (ID):  __________________

2. Current living place:  village ___________district ___________province__________

3. Age :  ___ years old

4. Education: [ ] no formal schooling       [ ] primary school    [ ]
secondary and higher

5. Parity:    ______children born

6. Income of the household:  _________riels / month

7. Sufficiency of income:   [ ] not enough/debt     [ ] enough/balance    [ ] saving /surplus

8. Significant person (counsellors):   [ ] spouse      [ ] parents      [ ] siblings     [ ] friends 

  [ ] others:  specify _____________

---------------------------------------------------------------------------------------------------------------------
Part II:  Information on Antenatal Care (ANC)
9. Did you receive antenatal care during your pregnancy?     [ ] Yes    [ ] No (go to Q 19)

10. When was your first ANC visit?  _______weeks (at week gestation age)

11. How many ANC visits did you receive during your pregnancy?  _____visits

12. Who provide you the antenatal Care?:    
[ ] Doctors 

    [ ] Nurses

[ ] Midwifes                  [ ] TBAs

13. Where did you go? [ ]  Public Hospital 

[ ] Public Health Center

 [ ]  Private Clinic

[ ] Private doctor/nurse/midwife



     [ ]  TBAs 


[ ] Other, specify:_______________

14. Was the distance a bother to you
?  [ ] Yes       [ ] No  

15. What was the schedule of the health facility?  
 [ ]  Day     

[ ] 24 hours

  





 [ ]  Day-evening
[ ] Other,

                                               [ ] Evening              specify:_____

16. How long have you waited before getting your consultation?  _____minutes

17. What do you think about the cost of care / medicines? Interviewer: please, use the explanations 
       [ ] Expensive      (cost more than you can afford )  

       [ ] Moderate
     (cost you have the capacity to pay )                                                  

       [ ] Not expensive   (free of charge)
---------------------------------------------------------------------------------------------------------------------

Part III:   Information on Iron Supplementation
18. Did you take iron tablets during your pregnancy?      [ ] Yes       [ ] No  (go to Q 27)

19. How many supplements did you get for one supply? _____tablets

20. How often did you get a new supply? every ____months

21. How long did you take supplements? _____days     or     ____months

22. How often did you forget to take the supplements?    [ ] Never (0)     [ ]  Sometime(1-3) Interviewer: please, use times / week to clarify        [ ] Often ( 4-6)   [ ]  Always  (7)

23. Did you use any method to help you remember to take the tablets?     [ ]  Yes  

        [ ]  No (go to 25)

24. Please state the most important method used. 

   [ ]  Took tablets at the same time

        [ ]  Took tablets in relations to meals

   [ ]  Asked my family to remind me                     [ ]  Put tablets at the same place

[ ]  Took tablets in relations with daily activities (get up, go to work…etc)  

[ ]  Other, specify __________________

25. Did you get any side effects after taking supplements?   [ ] Yes       [ ] No (go to Q 27)

26. Please state the most important side effect. 

[ ]  Diarrhoea 

[ ]  Black stool


[ ]  Nausea                                      [ ]  Constipation

[ ]  Abdominal pain

[ ]  Dizzy 

[ ]  Headache               [ ]  Other, specify:_______________

27.  Where did you get the supplements? If no, where could you get the supplements?

[ ]  Public Hospital 

  [ ] Public Health Center
  
[ ]  Private Clinic

[ ]  Private doctor/nurse/midwife [ ] TBAs                      [ ]  Pharmacy

[ ]  Outreach activities          [ ] Other, specify:_______________

28. How easy was it / could it be to get the supplements?    [ ] Very easy      [ ] Difficult      

               [ ] Easy           [ ] Very difficult

29.  Was/is  the distance a bother to you
?  [ ] Yes       [ ] No  

30.  What do you think about the cost? Interviewer: please, use the explanations 

                                 [ ] Expensive     (cost more than you can afford )  

[ ] Moderate
  (cost you have the capacity to pay )                                                                                                                                   [ ] Not expensive (free of charge)
[ ] I don’t know

31. What do you think about the aspect? Please show a sample of iron supplements         

	
	Please, placing a tick   [ √ ]   in one box 
	Satisfied
	Uncertain
	Not satisfied

	31
	Size 
	
	
	

	32
	Colour
	
	
	

	33
	Taste
	
	
	

	34
	Smell
	
	
	

	35
	Packaging
	
	
	

	36
	Instructions
	
	
	


37. Source of information on iron supplementation (importance, benefits, instructions)?

Please state the most important source. 

[ ]  Public Hospital 

     [ ]  Public Health Center
      [ ]  Private Clinic

[ ]  Private doctor/nurse/midwife    [ ]  TBAs                       [ ]  Pharmacy

[ ]  Outreach activities
     [ ]  Newspapers                 [ ]  Magazines

[ ]  TV


     [ ]  Family and friends            [ ]  Posters

[ ]  No information                [ ]  Other, specify:______________

38.  Why did you decide to stop or not take the tablets? Please state the most important reason.
[ ]  Feeling stronger and healthy 


[ ]  Side effects


 [ ]  Lack of information  



[ ]  Lack of support from family
[ ]  Forgetfulness                                   [ ]  Poor access to and use of AN

[ ]  Difficult access to supplements


[ ]  Price of supplements  


[ ]  Fear and beliefs    



[ ]  Lack of motivation

[ ]  Lack of information



[ ]  No interest (I don’t want it)

    [ ]  No transport                                    [ ]  Other, specify:______________ 
Part IV:   Knowledge on Anemia and Iron/folate Supplementation
	
	
	Yes
	Not sure
	No

	39
	Anemia is not curable


	
	
	

	40
	Eating not enough food such as meat and vegetables can cause anemia
	
	
	

	41
	People are very tired and weak when y they have anemia


	
	
	

	42
	Babies born from anemic mothers are more likely to be small

	
	
	

	43
	Pregnant women who don’t have anemia should not take iron supplements      
	
	
	

	44
	Taking iron tablets  make people feeling stronger 

	
	
	

	45
	Women who have side effects such as nausea, constipation and black stool should stop to take iron tablets.
	
	
	

	46
	Deworming tablets should not be taken when people have anemia
	
	
	

	47
	Iron supplements should be taken every day during pregnancy

	
	
	

	48
	Iron supplements should be taken only during one month


	
	
	

	49
	Iron supplements should be taken with coffee or tea


	
	
	

	50
	People can find iron in some foods such meat, dark green leafy vegetables, liver, crab and beans.
	
	
	

	51

	Total score
	
	
	


Part V:  Beliefs on Anemia and Iron Supplementation 
	
	
	Yes
	Not sure
	No

	52
	Anemia means not having enough blood in the body


	
	
	

	53
	Pregnancy is natural condition. You don’t have to see health providers and take any medications/ supplements.
	
	
	

	54
	Anemia is linked to sleep too much


	
	
	

	55
	Malaria can cause anemia


	
	
	

	56
	You should take iron supplements to be healthy and have a healthy baby.
	
	
	

	57
	If you take supplements, you will have very big baby and difficult delivery
	
	
	

	58
	Taking iron supplements makes it too hard to go away from home

	
	
	

	59
	Rice is the only food that a pregnant women needs 

 
	
	
	

	60
	Pregnant women should not eat too much fruits and vegetables because it will cause parasite infections. 
	
	
	

	61
	You should stop to take iron supplements when you feel better (after one month).
	
	
	

	62
	Total score


	
	
	


Part VI:  Support from Family and Relatives

	
	
	Yes
	Not sure
	No

	63
	Family and relatives encourage me to take iron supplements

 
	
	
	

	64
	They provide me information on taking iron supplements


	
	
	

	65
	They always remind me to take my iron tablets


	
	
	

	66
	They support money to buy sufficient food and iron tablets


	
	
	

	67
	They tell me to increase the iron-rich food during the pregnancy

	
	
	

	68
	They prepare food for me when I am tired or sick.


	
	
	

	69
	They tell me that my food intake and taking of iron supplement is good
	
	
	

	70
	They create happy atmosphere to encourage me my eating and taking supplements
	
	
	

	71

	Total score
	
	
	


Part VII:   Dietary Patterns (Iron-rich Food Intake)

	Items
	Never
	times / Day
	times/ Week
	times/ Month
	Total 

	Heme iron
	
	
	
	
	

	72
	Beef 
	
	
	
	
	

	73
	Pork
	
	
	
	
	

	74
	Chicken
	
	
	
	
	

	75
	Fish
	
	
	
	
	

	76
	Seafood (shrimps, mussels..)
	
	
	
	
	

	Non-heme iron
	
	
	
	
	

	77
	Green leafy vegetables 
	
	
	
	
	

	78
	Other vegetables
	
	
	
	
	

	79
	Egg
	
	
	
	
	

	80
	Bread
	
	
	
	
	

	81
	Beans, peas and lentils 
	
	
	
	
	

	82
	Noodles
	
	
	
	
	

	Vitamin C
	
	
	
	
	

	83
	Citrus fruits : orange, lemon
	
	
	
	
	

	84
	Other fruits: mango , pineapple
	
	
	
	
	

	Calcium
	
	
	
	
	

	85
	Milk
	
	
	
	
	

	86
	Shrimp, shrimp paste
	
	
	
	
	

	87
	Fermented fish
	
	
	
	
	

	Tannin
	
	
	
	
	

	88
	Coffee
	
	
	
	
	

	89
	Tea
	
	
	
	
	

	Phytates 
	
	
	
	
	

	90
	Nuts, Cashews 
	
	
	
	
	

	91
	Grain:  rice
	
	
	
	
	


This concludes the interview.  Thanks you for taking the time to participate in this survey 
Form B
Guideline for the In-dept Interviews

Qualitative interviewing is a flexible and powerful tool which can open up new areas for research.  The in-depth technique aims to go below the surface of the topic being discussed and explore what people say in as much details as possible. The interviews will include the variables identified for the study.  The questions will focus on the behaviour, experience, opinion, beliefs and feelings of participants. 

Procedure:  

1. The interview should be audio-taping and some notes can be written by the interviewer.

2. The interviewer must inform the participants about the interview tape recorded and get her agreement for the utilization.

3. Explanations must be given to the interviewees including the involvement, the duration of the interview and the assurances about confidentiality. 

4. The interviews should be conducted in a quiet area where some drink and snack can be provided to the participants for their comfort.

5. The information should be transcript by the interviewer and the researcher at the end of each day.

6. The interviewer must respect the reactions, feelings about, and opinions of the interviewees and avoid discriminatory behaviour.

7. Incentives should be provided to the interviewee for her participation. 

Topics discussed during the interviews:  

· Profile of participants (age, education,  socio-economic status…etc)

· General health issues and pregnancy 
· Knowledge and perception on anemia 

· Motivation and process of taking Iron/folate supplements

· Perception about iron/folate supplements
Individual In-dept Interview Guide
Thank you for making time for this exercise.  We are trying to improve the adherence to iron/folate supplementation during the pregnancy.  There are no right or wrong answers.  Here we are interested only in your personal view on the topic. The questionnaire is anonymous and the information collected will be kept confidential.  If you agree, the interview will be tape recorded to collect what you say in as much details as possible.
Name of interviewer : ___________________________

Date: __/__/__
Respondent’s identification (ID):  __________________

· Age 

· Education

· Number of children

· Marital status 
· Occupation 

· Gestation age


· Overall, how have you been feeling during this or previous pregnancy?
· Are you doing anything different since you became pregnant? 
· Are you taking medicines/ traditional remedies for your pregnancy?

· Did you receive antenatal care during your pregnancy? When was your first ANC visit? How many ANC visits did the health staff suggest during your pregnancy?  How many ANC visits did you receive? 

·  In general, how were the health services received? Look out diagnosis, quality of medicines, explanations of treatment, attitude of health staff, results of treatment, follow-up after treatment.  

· What about your diet?  Any changes? 
· Do you know any problems that pregnant women can have with their health?

· Do you know of any problems in pregnancy caused by blood? If yes, what is it called?  What are the symptoms?  
· What do you think causes this to happen? Is this serious problem?  
· Is there anything that you can do to cure these problems?  
· Is there anything that you can do to prevent this from happening?  

· Have you ever heard of pregnant women taking iron supplements? Where did you heard about it? Do you know why they take them? 
· Have you ever taken them? reasons to start taken the supplements? 

·  What were the instructions provided by the health provider?  Look out for benefits, schedule, duration, side effects…etc

· Did you stop before you took all the supplements provided? 

· Is there anything about the tablets that you don’t’ like?  that you like?  Show a sample of the iron/folate tablets. 
· How easy is it to get the tablets? Where will you go for more iron tablets as from today, when you run out of tablets? What suggestions would you give to improve ease of acquisition?  

· What were your views about the tablets before you took them? What comments do you have to make about the tablets now that you have experienced it? comments / reactions form your husband, relatives ? 

· Any other things which might make it easier for women to receive and take iron supplements? solutions to improve iron adherence?

             
This concludes the interview.  Thanks you for taking the time to participate in this study.
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APPENDIX B

Table 13 Calculation Method of Food Frequency per Day, Week and Month into Score of Food Frequency Questionnaire (FFQ) per Day

	Frequency of Food Intake 
	Score of FFQ per Day
	Frequency of Food Intake 
	Score of FFQ per Day

	Time / day

1

2

3

Time / week

1

2

3

4

5

6

1-2

2-3

3-4

4-5

5-6
	1

2

3

0.14 (1/7)

0.28 (2/7)

0.42 (3/7)

0.57 (4/7)

0.7  (5/7)

0.85 (6/7)

0.21 (1.5/7)

0.35 (2.5/7)

0.50 (3.5/7)

0.64 (4.5/7)

0.78 (5.5/7)
	Time / month

1

2
3

1-2
2-3

3-4
	0.03 (1/30)

0.07 (2/30)

0.10 (3/30)

0.05 (1.5/30)

0.08 (2.5/30)

0.12 (3.5/30)
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Table 14 Frequency and Percentage by Knowledge on Anemia and Iron/Folate Supplements among the Sample (n=173)
	Items 
	Yes
	Not sure
	No

	
	Number(%) 
	Number(%) 
	Number(%)

	1. Anemia is not curable
	50(28.9)
	62(35.8)
	61(35.3)*

	2. Eating not enough food such as meat and vegetables can cause anemia
	56(32.4)*
	92(53.2)
	25(14.5)

	3. People are often tired and weak when they have anemia
	29(16.8)*
	103(59.5)
	41(23.7)

	4. Babies born from anemic mothers are more likely to be small


	26(15.0)*
	66(38.2)
	81(46.8)

	5. If women don’t have anemia, they should not take iron supplements during the pregnancy
	32(18.5)
	99(57.2)
	42(24.3)*

	6. Taking iron tablets make people feeling stronger 



	78(45.1)*
	56(32.4)
	39(22.5)

	7. Women who have side effects such as nausea and black stool should stop to take iron tablets.
	38(22.0)
	67(38.7)
	68(39.3)*

	8. Pregnant women suffering from anemia should not take deworming tablets
	47(27.2)
	97(56.1)
	29(16.8)*

	9. Iron supplements should be taken every day during pregnancy


	106(61.3)*
	28(16.2)
	39(22.5)

	10. Iron supplements should be taken only during one month



	56(32.4)
	38(22.0)
	79(45.7)*

	11.Iron supplements should be taken with coffee or tea
	12(6.9)


	65(37.6)
	96(55.5)*

	12. People can find iron in some foods such meat, dark green leafy vegetables, liver, crab and beans


	48(27.7)*
	118(68.2)
	7(4.0)


* Correct answer
Table 15  Frequency and Percentage by Beliefs on Anemia and Iron/Folate Supplementation among the Sample (n=173)

	Items 
	Yes
	Not sure
	No

	
	Number(%) 
	Number(%)
	Number(%)

	1. Anemia means not having enough blood in the body
	83(48.0)
	85(49.1)
	5(2.9)*

	2. Pregnancy is natural condition. You don’t have to see health providers and take any medications/ supplements


	31(17.9)
	41(23.7)
	101(58.4)*

	3. Anemia is linked to sleep too much

	42(24.3)
	102(59.0)
	29(16.8)*

	4. Malaria can cause anemia



	86(49.7)*
	80(46.2)
	7(4.0)

	5. You should take iron supplements to be healthy and have a healthy baby.


	110(63.6)*
	56(32.4)
	7(4.0)

	6. If you take supplements, you will have very big baby and difficult delivery


	64(37.0)
	45(26.0)
	64(37.0)*

	7. Taking iron supplements makes it too hard to go away from home


	62(35.8)
	21(12.1)
	90(52)*

	8. Rice is the only food that a pregnant women needs 


	80(46.2)
	16(9.2)
	77(44.5)*

	9. Pregnant women should not eat too much fruits and vegetables because it will cause parasite infections


	59(34.1)
	31(17.9)
	83(48.0)*

	10. You should stop to take iron supplements when you feel better (after one month).


	66(38.2)
	64(37.0)
	43(24.9)*


* Correct answer

Table 16  Frequency and Percentage by Support from Family and Relatives among the Sample (n=173)

	Items 
	Yes
	Not sure
	No

	
	Number(%)
	Number(%)
	Number(%)

	1. Family and relatives encourage me to take iron supplements
	67(38.7)
	17(9.8)
	89(51.4)

	2. They provide me information on taking iron supplements


	115(66.5)
	7(4.0)
	51(29.5)

	3. They always remind me to take my iron tablets


	94(54.3)
	23(13.3)
	56(32.4)

	4. They support money to buy sufficient food and iron tablets


	34(19.7)
	8(4.6)
	131(75.7)

	5. They tell me to increase the iron-rich food during the pregnancy


	90(52.0)
	8(4.6)
	75(43.4)

	6. They prepare food for me when I am tired or sick.


	99(57.2)
	13(7.5)
	61(35.3)

	7. They tell me that my food intake and taking of iron supplement is good


	105(60.7)
	26(15.0)
	42(24.3)

	8. They create happy atmosphere to encourage me my eating and taking supplements


	105(60.7)
	26(15.0)
	42(24.3)


Table 17.  Frequency and Percentage by Acceptability of Iron/Folate Supplements among the Sample (n=173)

Variables

                          Level of satisfaction_____________________




Not satisfied          Uncertain 

Satisfied_______



        Number(%)         Number ( %)       Number ( %)____
Size



  1 (0.6)


58 (33.5)

114 (65.9)

Color



20 (11.6)


40 (23.1)

113 (65.3)

Taste



21 (12.1)


68 (39.3)

 84 (48.6)

Smell



31 (17.9)


67 (38.7)

 75 (43.4)

Packaging 


  4 (2.3)


63 (36.4)

106 (61.3)

Instructions 


26 (15.0)


41 (23.7)

106 (61.0)

_____________________________________________________________________________
______

Appendix D

   Assumptions for Logistic Regression
Analyze of Assumptions for Logistic Regression:                 Appendix D
1.  The dependent variable has dichotomous scale. 

The dependent variable “adherence” was a dichotomous (binary) variable (1= adherence and 0= non-adherence). 

2.  There is no outlier and missing value.

To identify univariate outliers, values of the 10 predictors were investigated for each group separately.  No outlier was found after analysis. There was no missing value. 
3.  There is adequacy of expected frequencies
The Tables of frequencies showed that only one expected cell frequency was under 5 for “number of tablets received”.  This was the only frequency that was less than 5, so that the tables do more than 20% of the cells have frequencies less than 5, nor are any expected frequencies less than 1.  Therefore, there was no restriction on the goodness of fit criteria to evaluate the model.
4.  There are linear relationships between independent variables in each group.
The scatter plot test assumed that there was no interaction between the independent variables. The independent variables were linearly related within all levels of the groups. The assumption of equal slopes was met. 
 5.  There is no multicollinearity:        

According to collinearity statistics for tolerance and Variance Inflation Factor (VIF), the results did not show any multicollinearity between variables.  All data scored VIF less than 10 with tolerance varied between 0 to1. The detailed results are as follows: 

Table  Assessment for Multicollinearity among predictors 

	Variable 
	Tolerance 
	VIF

	Education
	0.700
	1.428

	Knowledge
	0.835
	1.197

	Beliefs
	0.829
	1.207

	Access to supplements
	0.465
	2.152

	Availability of supplements
	0.357
	2.800

	Number of tablets received
	0.822
	1.217

	Number of ANC visits
	0.713
	1.402

	Reminding technique
	0.785
	1.274

	Support from family 
	0.855
	1.169

	Access to ANC (distance)
	0.474
	2.111


        Note:  VIF=Variance Inflation Factor



















Adherence to iron/ folate supplements















































Anemia Status 


(Hb level)











Experimental program














Nutritional interventions : 








Nutrition education and counselling provided to pregnant women by health volunteers during home visits. 
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“ I eat so much since I started to take the pills…It gave me more appetite and strengths” – R1, 28 ys,7 months pregnant, 5 children, Siem Reap.





“ I did not like the taste of the tablets and it smelled like fish” -  R5, 24 ys, last delivery 2 months ago, 3 children, Siem Reap











“ I stopped after the delivery….I thought that only pregnant women can take the pills.”- R2, 28ys, delivery 6 months ago, Siem Reap.





“ I stopped to take the supplements after 3 months because I had too much problems with constipation and nauseas.  The midwife at the HC told me to stop the tablets….was it right?” –  R9, 25ys, primary schooling, living near the HC, Siem Reap





“ I was too busy to go back to the HC to get new tablets. “  -  R14, 


34 ys, 3 months pregnant,  5 children, Kompong Cham.  








“ I would like to go to hospital but I don’t have enough money for the transport” – R13, 20 ys, 5 months pregnant, Kompong Cham.





“ I went to the HC to get supplements because the hospital did not provide to me”  - R6, 31 years old, living near Siem Reap town. 





“ I don’t know where is the Health Center and what they are doing “-  R7, young women, 3 months pregnant, Siem Reap.





“ I did not need to go the HC during my pregnancy….I was pregnant, not sick !” -  R4, 24 years old, delivery 2 months ago, Siem Reap. 








“ The new generation of women prefers to deliver at the hospital. I don’t trust those old women who come to deliver babies with their small hand bag” – R1, 28 ys, 7 months pregnant, Siem Reap





“ I would like to deliver at the hospital but it is too far and I don’t have enough money” – R13, 5 months pregnant, Kompong Cham.





“I prefer to deliver at home with the TBA.  I know her and it is cheaper than at the public hospital”  - R16, delivery 12 months ago, 4 children, Kompong Cham





 “ I would like to deliver at the hospital because they can manage the emergencies” – R10, 25 ys, 1st baby, secondary schooling, Siem Reap. 














“ I have never heard about blood diseases during the pregnancy”  - R3, 22 ys, farmer, Siem Reap. 





“After delivery, some women are suffering from “Koi cheem” (anemia) because they lost too much blood” - R9, primary schooling, seller, Siem Reap





“ The midwife at the HC told me that I should eat more meat and green vegetables to avoid anemia during my pregnancy” -  R6 – 24ys, delivery 12months ago, Siem Reap








“I have never heard about iron tablets. This is my first pregnancy and nobody has talked about it to me -  R17, 21ys, 3 months pregnant, no schooling, Kompong Cham





“I don’t like to take pills….I am not sick and I don’t need to take medicaments” -  R4, 28 ys, delivery 4 months ago, no schooling, Siem Reap



























































Reinforcing Factors : 


ANC consultations and follow-up by 


   health providers


Reminding techniques 


Support from family and relatives


Source of Information 

















Predisposing Factors : 


Age


Education


Parity


Income 


Knowledge on anemia and prevention


Beliefs on anemia and prevention

















Enabling Factors : 


Access to iron/folate supplements


Availability of iron/folate supplements


Number of iron/folate supplements received


Aspect of iron/folate supplements 


Sides effects of iron/folate supplements  
























































Environment: access/economic


Access to ANC (distance)


Availability  of ANC (costs)
































“I stopped to take my tablets after one month because I did not have transport to go back to the HC.  I am leaving so far from the HC “.  R1, 28 ys,7 months pregnant, 5 children, Siem Reap.





“ I don’t have enough money to pay for the transport to the HC every month” -  R14, 34 ys, 3 months pregnant,  5 children, Kompong Cham.  








“ I would like to eat better but I don’t have enough money to buy meat” – R12, 23 ys, delivery 3 months ago, Kompong Cham





“ I did not change anything about my diet….should I ?” -  R19, 24 ys,  8 months pregnant, Kompong Cham.





“ The midwife told me to take one tablet everyday during the whole pregnancy”  -  R2, 28ys, last delivery 6 months ago, Siem Reap.





“  I think that the tablets will help to strength and make more blood in my body” -  - R9, primary schooling, seller, Siem Reap 





“ I am taking the tablets because the midwife told me”  – R13, 5 months pregnant, Kompong Cham.
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