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The use of mobile phone for seeking health care service or advice among women in Bangladesh: a cross-sectional study

ABSTRACT
Objectives- The aim of this study is to identify socio-demographic and the use of basic maternal health care services associated with mobile use to receive health care services (antenatal care, transport in the facility and postnatal care for mother and newborn). 
Design– This a cross-sectional study 
Setting- Data were collected from eight districts in Bangladesh- Barishal, Chattogram, Dhaka, Mymensingh, Khulna, Rajshahi, Rangpur, and Sylhet  by Bangladesh Demographic and Health Survey (BDHS) 2014 
Sample- 4494 women aged 14-49 with children were involved in the research. 
Methods-Data were collected using questionnaire. Models of logistic regression were used for association determination. 
Results- The total woman using the mobile phone was reported 22.23%. Among those 29.9% using the mobile phone to obtain health service or advice and 70.1% did not obtain health information. Women who had higher education with a mobile phone to received more health care (secondary and higher: OR=1.922, 95%CI=1.225-3.014; primary: OR=1.982, 95%CI=1.738-2.654), socio-economic status (rich: OR=1.228, 95%CI=1.009-1.494; middle: OR=1.691, 95%CI=1.256-2.333), prenatal care (yes: OR=1.993, 95%CI=1.425-1.987), antenatal care (yes: OR=1.951, 95%CI=1.765-1.998) and after delivery to check up health status (yes: OR=1.966, 95%CI=1.639-2.357). 
Conclusions– The results of this study showed that women who have completed higher education, high-income families, young age groups, residence in urban areas are more likely to use mobile phones to receive health care facilities in Bangladesh. Intervention studies are essential for recognizing the instrument by which mobile phone-based facility improves maternal health care application.
Funding 
International credit (ICF) supported financial and technical assistance in the USAID/ Bangladesh survey.
Tweetable abstract- To improve better use of maternal, new-born and child health facility based on popular mobile health (mhealth) programs. #maternal and child health# mHealth#
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INTRODUCTION
Recently concerned, greater international consideration has been given to maternal, new-born and child healthcare. The Millennium Development Goals (MDG) 5 supported international contributions to the reduction of the maternal mortality ratio, while MDG 4 focused on reducing child mortality among the under-five [1, 2]. The specific health goal on sustainable development was the increase in maternal, new-born and child health care [3]. Maternal and neonatal mortality rates are still global pose challenges although some studies have identified steady progress towards these goals [4]. Throughout the world 300,000 women reported deaths by pregnancy care, delivery related, antenatal care and postnatal care occurred in 2017, with 99% of these deaths occurring in low-middle-income countries [5]. The problem is especially critical in Bangladesh where statistic showed that neonatal mortality, infant mortality and maternal mortality in 2018 were 17.1, 25.1 and 17.3 deaths per 1000 live births respectively, though the figures fall gradually from 94.1, 149.5 and 43.2 deaths per 1000 live births in 1969 to 17.1, 25.1 and 17.3 deaths per 1000 live births in 2018 [6]. Hence, one of the Bangladesh government’s aims is reducing neonatal mortality by 2020 to 21 per 1000 births, although it is uncertain how that can be achieved [7].
World Health Organization (WHO) guidelines with increasing compliance on neonatal transportation and care are one way of reducing infant mortality. Less than half (42%) of deliveries are currently supported by qualified medical staff in Bangladesh, and just over thirty of mothers (39%) and newborns (36%) receive postnatal care (PNC) on time from a trained doctor [8, 9, 10-13]. Although this mortality is caused by several factors, inadequate use of maternal and neonatal health facilities remains a fence to decrease maternal morbidity and improve a new baby's health conditions. In 2012, there were 40 million births not attended by qualified doctor and only 52% of pregnant women had the recommended minimum 4 times antenatal visit from urban areas [14]. Further policies are required to support greater use of pregnancy-and childbirth-related health facilities. With the start of mHealth packages, people used mobile phones to join with pregnant women's health care organizations. Text messages are involved in advertising as an inexpensive, accessible and convenient method for health education, medical recalls and communication joint interactions between adolescents of childbearing age and health facility suppliers [15]. 

Additionally, mHealth transmitted data through text messages and health facilities [10]. Recent reviews of mHealth packages have shown that various types of text messaging will extend the use of antenatal care, trained physician treatment for delivery and postnatal care, while growing consumer pride. Proof is usually lacking for the validity of mHealth research [16-20]. There is no peer-reviewed literature on the implementation and evaluation of mHealth initiatives in low-and middle-income countries around the world. In this study, we aimed to investigate what percentage of women use mobile phones for health services and whether mobile phone treatment has any association with their use of important maternal and child health services, namely antenatal care, facilities delivery, and postnatal care for mother and newborn babies.
METHODS
Sample design
This is a cross-sectional study and data was collected from the Bangladesh Demographic and Health Survey (BDHS), 2014 [21].  Access to this data has allowed us to explore socio-demographic variables and usage of basic maternal health care services in Bangladesh settings.   
Sampling procedure
There were eight administrative divisions in Bangladesh–Barishal, Chattogram, Dhaka, Mymensingh, Khulna, Rajshahi, Rangpur, and Sylhet. District (zilas) is the divisional part and local administrative units (upzilas) are the district part, and local administrative units are divided into two parts-urban and rural parts. Double-stage stratified household sample on survey. In the first stage, of 675 with probability proportional to the size of enumeration areas (EAs), 250 EAs were selected in urban areas and 425 EAs in rural areas.
The second stage household selection was carried out in all selected EAs to provide a sampling frame through a complete operation of the household listing. A systematic sample of 30 households per EAs was selected in the second phase of the sample to provide statistically reliable estimates of key demographic and health variables for the country as a whole, separately for urban and rural areas, and for each of the eight divisions. 20,250 households were selected according to that design. Approximately 20376 women aged 15-49 years and response rates of 99% were completed in 20127 (Fig. 1). The inclusion criteria are: married women, women during pregnancy period or have at least one or more children and have a mobile phone and the exclusion criteria are: unmarried women and no information about mobile phone use.


Variable
The descriptions of variables used in this study are given in Table 1. The outcome predictor was the rate of cell phone usage for finding services in the healthcare sector. This included services offered by skilled (physicians, nurses) mobile phones; informal relational sources (parents, friends, teachers) and informal personal sources (self-medical/web browsing). Participants were asked whether they used cell phone or not to get services during the last pregnancy / delivery. The replies were graded as 'Yes' and 'No.' Predictor variables were socio demographic details and utilization of different types of healthcare’s services. The socio demographic backgrounds were collected from each participant including age, educational status, religion, number of children’s, literacy levels and residence types.  Detailed information on the utilization of different types of healthcare’s services included: prenatal care, community skilled birth attendant, antenatal care and after delivery to check up health status. The dependent variables of this study had only two values (whether or not mobile phone was used to get health service or advice) (Table 1). 
Data Analysis
The results were obtained for Windows with statistical analysis using the Statistical Program for Social Sciences (SPSS-22). Pearson chi-square test for examining the bivariate association between the dependents and explanatory variables was completed. Binary logistic regression analyzes have been used to calculate the odds ratios with using the mobile phone to obtain health care or advice. Both crude and adjusted odds ratios were calculated. P values were only considered statistically significant at this point in time, if they were below 0.05.
RESULTS
A total of 4494 women respondents were enrolled in the study. At least one mobile phone was 22.33% women. Among those 29.9% women using mobile phone to get health service or advice and 70.1% were not get information. Socio-demographic and health characteristics of participants are shown in Table 2. Table 2 reported the correlations between the socio-demographic and usage of maternal health service among women who reported using mobile phone to get health services or advice. There were significant associations among women age, educational level, wealth index, number of children’s, literacy, residence, antenatal care and after delivery to check up health with using mobile phone to get health service or advice in Bangladesh. 
The use of mobile phone to get health services or advice was significantly associated with age (ᵡ2=71.15, ᵱ-value=0.01) less than 20 years (8.3%), 25-29 years (8.1%), 21-24 years (7.9%) and more than 35 years (1.5%). Women education (ᵡ2=217.66, ᵱ-value=0.001) who had completed secondary and above (22.5%), primary completed (5.6%) and no education (1.8%), women wealth index (ᵡ2=157.18, ᵱ-value=0.001) from rich family (16.1%), poor (8.1%) and middle (5.7%), women who have (ᵡ2=60.68, ᵱ-value=0.001) number of children’s one (14.6%), 2-3 number of children’s (12.4%) and more than 4 children’s (2.9%), women who (ᵡ2=131.68, ᵱ-value=0.001) who were literate (26.8%) and illiterate (3.1%), women who (ᵡ2=33.23, ᵱ-value=0.001) has residence in urban (32.3%) and rural (18.4%).
With regard to the utilization of maternal health services, women who (ᵡ2=157.63, ᵱ-value=0.001) have received prenatal care (21.7%) and have not received (8.1%), women who (ᵡ2=6.26, ᵱ-value=0.012) have received antenatal care (4.6%) and have not received (30.5%), women who (ᵡ2=210.26, ᵱ-value=0.001) have checkup health after delivery (24.3%) and have not checkup health after delivery (5.5%).  There were no significant associations among religion and community skilled birth attendant with regard to usage of mobile phone to get health services or advice. 
Based on logistic analysis (Table 3), women using mobile phone to get health service or advice was significantly higher among women aged less than 20 years or the odds ratio of 0.921 for women aged 21-24 years was less than 1, indicating that the women aged less than 20 years was 0.921 (AOR=0.921, 95%CI=0.882-1.333) times less get health service or advice using mobile phones than women aged less than 20 years, similarly women aged 25-29 years (AOR=0.937, 95%CI=0.733-1.823), 30-34 years (AOR=0.905, 95%CI=0.637-1.903)  and more than 35 years (AOR=0.954, 95%CI=0.806-2024) was 0.937, 0.905, 0.954 times less receive health service or advice than women aged less than 20 years.  In relation to education levels, women who had completed education secondary and above (AOR=1.922, 95%CI=1.225-3.014) and primary (AOR=1.982, 95%CI=1.738-2.654) was 1.922 and 1.982 times more get health service or advice using mobile phone than that of women who had no education. Women from rich families (AOR=1.228, 95%CI=1.009-1.494) and middle income families (AOR=1.691, 95%CI=1.256-2.333) were 1.228 and 1.691 times more likely to get health service or advice using mobile phone than women from poor family.  Women who had number of children’s 2-3 (AOR=0.659, 95%CI=0.544-0.798) and more than 4 (AOR=0.718, 95%CI=0.515-1.001) was 0.659 and 0.718 times less to get health service or advice using mobile phone to compare women who have number of children’s one. Women who were literates (AOR=1.288, 95%CI=1.025-1.831) was 1.288 times more likely to get health service or advice using mobile phone than women who were illiterates. Women from rural areas (AOR=0.994, 95%CI=0.846-0.986) was 0.994 time less to get health service or advice using mobile phone as compare to urban areas. 
As seen in Table 3, women who have received prenatal care (AOR=1.993, 95%CI=1.425-2.987), antenatal care (AOR=1.951, 95%CI=1.765-2.998) and after delivery check-up health (AOR=1.966, 95%CI=1.639-2.357) was 1.993, 1.951 and 1.966 times were more likely to report getting health services or advice using mobile phone than women who did not received prenatal care, antenatal care and after delivery check-up health (Fig. 2).


DISCUSSION
Our results show that women who use mobile phones to received mothers and new children's health care facilities more often. However, it was not an independent predictor of antenatal care, skilled birth attendance, delivery care, postnatal care or early neonatal care that we adapted to women aged, education, socioeconomic status, residence having a mobile phone. The findings of this study show that, in Bangladesh, the younger generation is more likely to use mobile phones to get health service or advice.
It is therefore obvious that the young generation is the future force to a greater extent than usual due to its size, literacy and exposure to changing global technology. It is likely that this generation's large size (96 million less than 30 years) [21] will create a wave of change in the use of mHealth in Bangladesh in the near future, particularly in rural areas, in the face of shortages in medical work force. Targeted at the young generation that already has a positive attitude towards this technology would therefore be a good approach to maximizing mHealth's potential.
Furthermore, women with mobile phones had higher education, socio-economic status than in homes outside mobile. In fact, owning a mobile is closely related to educational levels and socioeconomic status, with the phone ownership were far less common among rural communities and among poor women [22, 23]. Such trends in turn, provides the evidence that women with a better education and socio-economic status were more likely to report receiving health facilities [24, 25]. Therefore, women who have mobile phone are more likely to get more access to healthcare facilities. In our research, 29.9% of women have access to health services accessed from a cell phone and 70.1% of women have not accessed. A general items for the use of cell phones and other wireless technologies in medical care is mHealth (mobile health). mHealth's most common use is the use of mobile apps to inform patients about preventive health care services. However, mHealth is also used for disease control, care assistance, tracking epidemic outbreaks and chronic disease management. Gradually, mHealth packages are focusing on the results of interventions such as text messages to spread health advancement material. Very few studies have analyzed the barriers associated with unsatisfactory access to mobile phones. Our results show social disparities in term of education, socioeconomic status and residence in the use of health care for mothers and newborns between owners of mobile phones, and without a mobile phone. This is tremendously significant for implementation mHealth packages in low- and middle-income countries where irregular access to mobile phones still exits. Majority mHealth packages attention on those with mobile phones; these results support the concern that the inhabitants minus a mobile phone who are left out in the assistances of mHealth packages are actually the need of interventions. Even in some packages where women were given phone credit, they still could not fully assistance from the text messaging health education, or text reminders [26, 27]. 
The mHealth program has been extremely successful in high income countries, including the US and EU countries, offering a unique solution and services delivered via simple SMS messages to complex applications. The main reason for their success in developed countries are: high language skills, established right of access to the Internet and mobile phone technology, a high level of specialist knowledge about mHealth facilities and the availability of a sufficient number of qualified and useful people to work services [28, 29, 30, 31, 32]. Hence, to maximize the opportunities offered by cellular technology in low-income countries such as Bangladesh, its potential and challenges must be well understood. The limitation was the cross-sectional and secondary nature of the data. There was no detailed information regarding the subjective report on the benefits of using mobile phone for service uptake.


CONCLUSIONS

The research findings suggest that women’s age, educational levels, residence, socioeconomic status and parity were among important obstacles to the achievement of m-Health applications. There are social inequalities in the utilization of maternal health services; these are seen only among privilege groups of women with access to a mobile phone.  Programs with the mHealth aspect will be more effective if they are integrated with various interventions particularly among those who have restricted access to mobile phones or no access to mobile phones, those with less privileged socio-economic backgrounds.
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[bookmark: _GoBack]Table 1 Description of dependent and independent variables
	Variables
	Description

	Dependent variable
	

	Using mobile phone to get health service or advice
	Women who have mobile phone they are using to get health service or advice or not: yes or no

	Independent variables
	

	Age
	Women age. The survey was categorized into 5 years groups: less than 20 years, 21-25 years, 25-29 years, 30-34 years and more than 35 years.

	Educational level
	Educational status based on attendant the years of school: no education, primary, secondary and higher  

	Religion
	Islam and others (Hinduism, Buddhism, Christianity) 

	Wealth Index
	Calculated based on BDHS: Poor, Middle and Rich

	Number of children’s
	The number of children’s in the family: 1, 2-3 and more than 4

	Literacy
	Women cannot read and write and can read and write using mobile phone

	Residence
	Urban and rural

	Prenatal care
	Women received prenatal care or not using mobile phone

	Community skilled birth attendant
	Women get service from community skilled birth attendant or not using mobile phone

	Antenatal care
	Women received antenatal care or not using mobile phone

	After delivery to check up health
	Women received service after delivery care or not using mobile phone 




Table 2 Socio-demographic and health characteristics of study woman population
	Variables
	Using Mobile Phone to get health service or advice
	Chi-square test (ϼ)

	
	Yes
(n=1342) 29.9%
	No
(n=3152) 70.1%
	Total
(n=4494)
	

	Age
≤20
21-24
25-29
30-34
≥35
	
383(8.3%)
355(7.9%)
365(8.1%)
173(3.8%)
66(1.5)
	
865(19.2%)
867(19.3%)
782(17.4%)
435(9.7%)
203(4.5%)
	
1248(27.8%)
1222(27.2%)
1147(25.5%)
608(13.5%)
269(6.0%)
	71.15
(0.01)

	Educational level
No education
Primary
Secondary & above
	
82(1.8%)
250(5.6)
1010(22.5%)
	
525(11.7%)
985(21.9%)
1642(36.5%)
	
607(13.5%)
1235(27.5%)
2652(59.0%)
	217.66
(0.001)

	Religion
Islam
Other
	
1225(27.3%)
117(2.6%)
	
2909(64.7%)
243(5.4%)
	
4134(92.0%)
360(8.0%)
	1.30
(0.254)

	Wealth Index
Poor
Middle
Rich
	
363(8.1%)
257(5.7%)
722(16.1%)
	
1432(31.9%)
603(13.4%)
1117(24.9%)
	
1795(39.9%)
860(19.1%)
1839(40.9%)
	157.18
(0.001)

	Number of children’s
1
2-3
≥4
	

654(14.6%)
556(12.4%)
132(2.9%)
	

1172(26.1%)
1486(33.1%)
494(11.0%)
	

1826(40.6%)
2042(45.4%)
626(13.9%)
	60.68
(0.001)

	Literacy
Cannot read & write
Can read & read
	

138(3.1%)
1204(26.8%)
	

804(17.9%)
2348(52.2%)
	

942(21.0%)
3552(79.0%)
	131.68
(.001)

	Residence
Urban
Rural
	
516(32.3%)
826(18.4%)
	
935(20.8%)
2217(49.3%)
	
1451(32.3%)
3043(67.7%)
	33.23
(0.001)

	Prenatal care
No
Yes
	
366(8.1%)
976(21.7%)
	
1495(33.3%)
1657(36.9%)
	
1861(41.4%)
2633(58.6%)
	157.63
(0.001)

	Community skilled birth attendant
No
Yes
	


1337(28.4%)
5(1.4%)
	


3145(70.0%)
7(0.2%)
	


4482(98.4%)
12(1.6%)
	1.15
(0.283)

	Antenatal care
No
Yes
	
1076(30.5%)
162(4.6%)
	
1917(54.4%)
372(10.5%)
	
2993(84.9%)
534(15.1%)
	6.26
(0.012)

	After delivery to check-up health
No
Yes
	
249(5.5%)
1093(24.3%)
	
1292(28.7%)
1860(41.4%)
	
1541(34.3%)
2953(65.7%)
	210.26
(0.001)


ϼ<0.05 
Table 3 Association between using mobile phones to get health services or advices and various socio-demographic characteristics
	Variables
	Using Mobile Phone to get health service or advice

	
	Unadjusted OR (95%CI)
	ϼ
	Adjusted OR
(95%CI)
	ϼ

	Age
≤20 (Ref.)
21-24
25-29
30-34
≥35
	
1.00
0.925(0.778-1.099)
1.054(0.887-1.253)
0.898(0.726-1.112)
0.734(0.543-0.994)
	
-
0.374
0.550
0.324
0.045
	
1.00
0.921(0.882-1.333)
0.937 (0.733-1.823)
0.905 (0.637-1.903)
0.954 (0.806-2.024)
	

0.025
0.003
0.028
0.035

	Educational level
No education (Ref.)
Primary
Secondary & above
	
1.00
1.625(1.239-2.131)
3.938(3.081-5.034)
	

0.001
0.001
	
1.00
1.982(1.738-2.654)
1.922 (1.225-3.014)
	

0.001
0.004

	Religion
Islam (Ref.)
Other
	
1.00
1.143(0.908-1.440)
	

0.254
	
1.00
1.077 (0.829-1.398)
	

0.579

	Wealth Index
Poor (Ref.)
Middle
Rich
	
1.00
1.681(1.396-2.025)
2.550(2.198-2.958)
	

0.001
0.001
	
1.00
1.691(1.256-2.333)
1.228(1.009-1.494)
	

0.025
0.040

	Number of Children’s
1 (Ref.)
2-3
≥4
	
1.00
0.671(0.585-0.769)
0.479(0.386-0.593)
	

0.001
0.001
	
1.00
0.659(0.544-0.798)
0.718 (0.515-1.001)
	

0.001
0.051

	Literacy
Cannot read & write (Ref.)
Can read & read
	
1.00
2.987(2.462-3.625)
	

0.001
	
1.00
1.288(1.025-1.831)
	

0.015

	Residence
Urban (Ref.)
Rural
	
1.00
0.675(0.590-0.772)
	

0.001
	
1.00
0.994(0.846-0.986)
	

0.035

	Prenatal care
No (Ref.)
Yes
	
1.00
2.406(2.094-2.765)
	

0.001
	
1.00
1.993(1.425-2.987)
	

0.040

	Community skilled birth attendant
No (Ref.)
Yes
	
1.00
0.335(0.041-2.726)
	

0.307
	
1.00
0.338(0.141-2.822)
	

0.317

	Antenatal care
No (Ref.)
Yes
	
1.00
0.776(0.636-0.947)
	

0.012
	
1.00
1.951(1.765-2.998)
	

0.015

	After delivery to check-up health
No (Ref.)
Yes
	
1.00
3.049(2.612-3.560)
	

0.001
	
1.00
1.966(1.639-2.357)
	

0.001


ϼ<0.05 
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Figure 2 Forest plot for the using mobile phone by women odds ratios
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Bangladesh

l

Eights administrative divisions (Barishal, Chattogram, Dhaka,
Mymensingh, Khulna, Rajshahi, Rangpur, and Sylhet)

v

Districts and local administrative unit

v
675 primary sampling units

(250 in urban and 425 rural areas)

v
Initial selection of 20376 women age 15-
49 years

v
Number of eligible women interviewed
20127 (7374 from Urban and 12753

from Rural)

15633 Unmarried and no information about
mobile phone use

4494 women included in this study

Figure 1 Flowchart of the sampling procedure




