Wired mothers – use of mobile phones to improve

maternal and neonatal health in Zanzibar
Introduction
More than 500.000 women die in pregnancy and childbirth every year1-3 and an estimated 4 million newborn die annually in their first four weeks of life4. The risk of maternal death is estimated to be 50 times higher in Sub Saharan Africa compared to developed countries and this inequity is considered the largest discrepancy of all public-health statistics1-3. Maternal and Child Health has a high priority on the global agenda most prominently underlined in the Millennium Development Goals (MDG) 4 “To reduce child mortality” and 5 “To improve maternal health”. However, the progress towards achieving the MDGs is slow and for sub-Saharan Africa the prospects of achieving the goal by 2015 appears bleak with several countries experiencing an increase rather than a decline in child and maternal mortality.
Maternal deaths arise from the risks attributable to pregnancy and childbirth as well as from the poor quality care from health services1,5. Most maternal deaths seem to occur between the third trimester and the first week after delivery1 and therefore skilled attendance at the time of delivery and access to emergency obstetric care remains the most effective measures to reduce mortality. Neonatal deaths account for 40% of all deaths amongst under-fives and to achieve MDG 4 these deaths need to be prevented4. Maternal complications in labour carry a high risk of neonatal death. 
The explosive spread of mobile phone networks across the developing world has created a unique opportunity to significantly transform the way in which global health challenges can be tackled and WHO is increasingly supporting and prioritizing strategies that explore such opportunities8-12. According to the International Telecommunications Union there are more than 3.3 billion mobile subscriptions worldwide. 68% of those subscriptions are in developing countries and even people living on USD 1 per day increasingly have access to mobile phones12. In spite of the obvious possibilities the use of cell phone networks in healthcare in developing countries is largely unexplored and very little systematic research (on tuberculosis and HIV/AIDS) has been published on the use of telecommunications in resource-limited settings. 

Therefore we introduce the concept of “wired mothers”. A wired mother is a woman who is linked to a primary health care unit (PHCU) via the telecommunication network in the time period from 1st ANC visit to 42 days postpartum. She will receive standard sms reminders for routine health care appointments and have the possibility to contact the PHCU by phone in case of acute or non-acute problems. In addition the referral chain and communication between different levels of the health system will be strengthened by the use of “watch” phones from the level of TBA through health center to referral hospital. This simple intervention improves access and shifts some of the responsibility of care and referral to the health system rather than the women and their families. We evaluate the intervention on a cohort of pregnant women focusing on interventions effect of care seeking behaviour, facility based delivery, access to emergency obstetric care, morbidity and quality of care.    

Maternal and Neonatal Health in Zanzibar
In Zanzibar, improving Maternal Mortality has recently received political attention, which is reflected in the prominent feature of maternal health in key strategies of the Ministry of Health and Social Welfare13-15. Ninety-nine % of women in Zanzibar attend antenatal care and 51% of births are assisted by a health professional15. More than 50 percent of women in Zanzibar (53.8%) do not receive postnatal care15. A recent study conducted by Danida Health Sector Programme Support and Ministry of Health and Social Welfare found an alarming increase in facility based maternal mortality from 377 in 1998 to 545 per 100,000 in 200716-17. The infant mortality rate in Zanzibar is estimated to 61 per 1,000 live births17. The perinatal and neonatal mortality rates in Zanzibar are unknown and very little knowledge exists of the morbidity of newborns. 

Relevance

Maternal health is high on the international, Zanzibar and Danish agenda for development aid. Denmarks obligations towards women’s reproductive rights are most prominently underlined in the strategy “The Promotion of Sexual and Reproductive Rights”19. In addition, Danida and research institutions have an interest in collaboration to ensure monitoring and quality assurance of the sector programmes and recipient countries strategies. There is an already long established collaboration between the Ministry of Health and Social Welfare, Danida Health Sector Programme Support Zanzibar, and the research team. This application is part of a general increased effort to improve maternal and neonatal health consisting of a evidence based interventions, since the wired mothers project is innovative it was therefore found appropriate to apply a scientific layer to document effect for the general benefit of international public health. 

Study aim and objectives

The study aims to examine the beneficial impact of use of mobile phones for health care on maternal and neonatal morbidity and mortality, and to seek innovative ways to ensure access to skilled attendance at delivery

through an intervention called “wired mothers”. Wired mothers are pregnant women linked to a primary health care unit through use of mobile phones receiving standard sms reminders for care appointments and who can call the primary provider in case of acute or non acute problems. It is also the aim to study the health system’s response in relation to obstetric emergencies when using mobile phones to strengthen communication between different levels (from TBA to referral hospital). 

Specific objectives

1. To investigate attendance to routine primary health care appointments amongst wired and non wired women

2. To investigate the level of facility based deliveries amongst wired and non-wired women. 

3. To investigate the morbidity amongst wired and non-wired women

4. To investigate the quality of services provided to wired and non-wired women

5. To investigate neonatal morbidity and mortality amongst children born by wired and non-wired mothers

Study Design

The study is interventional comparing differences between non-wired and wired pregnant women. Two cohorts of pregnant women will be followed from their first ANC visit at a primary health care unit through delivery and until 42 days after delivery. The study will observe the influence of using mobile phones on attendance to routine health care appointments, deliveries in health facilities, maternal morbidity and related health status of their newborn children. Wired mothers will comprise the intervention cohort in comparison with a control cohort of non-wired mothers receiving no intervention. 

Randomization and variables

A total of 24 primary health care units in ??of the six districts of Unguja have been selected for the study. Selection is based on number of ANC clients and availability of health services and human resources, see table 1 below. Two facilities in each area have been randomized for intervention and two for no intervention. Data collection will be conducted in parallel in the intervention and control cohort using the same methodologies; structured questionnaires, clinical examinations, and rapid test analysis of capillary blood. 
Study population and power calculation

Pregnant women attending 1st ANC visit in one of the selected primary health care units will be invited to participate in the study and asked for informed consent. The study population in each cohort (intervention and non intervention) will include at least 1000 pregnant women, amounting to a total of 2000. 
The study will invite all pregnant women who attend ANC in the selected PHCUs regardless of their mobile phone status to be included. We expect that women will have access to mobile phones either through ownership, relatives or fellow community members [12]. Mobile network coverage on Zanzibar is 95%
 and the Tanzania Communications Regulatory Authority estimates that 75-80% of the population has access to a mobile phone. A pilot conducted by the research team in 2008 showed that 49% of women in the study area have their own phone and an additional 20% have immediate access to a phone. To ensure access the pregnant women in the intervention cohort will receive a voucher with phone credit.
We are planning to enrol first antenatal care attendees during a three months period. According to the health management information system there were 5571 1st ANC attendees at the 12 intervention sites and 6682 women at the 12 control sites in 2007. Hence during a three months period, 1400 women will be enrolled as wired mothers (intervention group) and 1100 (80%) will complete a follow up interview 42 days postpartum whereas 1720 women will be enrolled as non-wired mothers (control group) and an estimated 1375 (80%) will be followed until 42 days post partum. To estimate whether this sample size is sufficient for detection of public health relevant effects of the intervention, we have used data from the most recent Tanzanian Demographic Health Survey (DHS 2005)
. With a 95% probability and a power of 90%, the following sample sizes are necessary for showing a difference: Hence according to our power calculations, our proposed sample size will be sufficient to document an effect of our intervention.

Table 2: Sample size calculation

	End point
	Existing proportion
	Expected proportion
	Sample Size

95% CI, 90% power
	Total

	
	Control
	Case
	Control
	Case
	

	Four or more ANC visits
	68%
	80%
	295
	295
	590

	Skilled attendance 
	49%
	60%
	447
	447
	894

	Post partum amongst women who deliver outside a health facility
	8%
	25%
	110
	110
	220


Intervention

The intervention will be an integral part of the existing health system but will be closely monitored by the research team. It will entail the following at community and health system level. 

Figure 2: Intervention by level of care







Community

· Pregnant women included in the study in intervention cohort will receive a phone credit and a note with the phone number of their local midwife

· Standard sms reminders of ANC visits and post partum visits will be sent to wired mothers at set intervals determined by their expected date of delivery through a software system operated by phones for health. 

· TBAs in the study area will receive a monthly phone credit and phone number to the midwife I/C at the local primary health care unit

Primary Health Care Unit

· Each midwife in the 12 health centres in the intervention group will receive a mobile phone with credit and phone numbers to the cottage and referral hospitals. Supervisors will monitor the use through phone records

· Midwifes will at inclusion during first ANC visit register patients phone numbers and the expected date of delivery This information will allow the software system to generate the standard sms reminders.

Referral level

· Key staffs in the referral chain to reach emergency obstetric care will receive a “watch phone” with credit (ambulance driver, nurse I/C, 1st and 2nd on call) and phone numbers of other phones in the chain. Research assistants will monitor the use through phone records. This is general health system strengthening and will obviously be available for both cohorts.

Method
Two midwifes or Public Health Nurse B’s (PHNB) at each of the 24 selected PHCU’s will serve as research assistants. Each will be responsible for conducting the interviews and clinical assessment for the women recruited for the study in their primary health care unit. Sustained supervision of all 24 primary health care units is extremely important. The overall responsibility will fall on the research team. However, six supervisors will be employed to conduct weekly supervision of the primary health care units.
At inclusion a structured questionnaire will illustrate background characteristics and cultural aspects and barriers of women and their families using mobile phones for health care. The women’s address, telephone number and a description to reach the address will be registered and they will receive a card with the phone number of the PHCU and a phone voucher. 

At each contact with the PHCU, antenatal and postnatal care attendance will be registered and the provided care and outcome of the examination will be filled in forms, which together with the questionnaire interviews will be kept in individual files. The examination will be based on national guidelines for standard care in ANC and post partum visits and includes clinically assessed morbidity and paraclinic investigations such as measurement of blood pressure and haemoglobin levels.  

An additional structured questionnaire will be performed after delivery. It will capture the delivery history, outcome of the delivery, emergency care seeking behaviour and perceived morbidity of mother and child. All women included in the study will be subjected to the questionnaire 42 days postpartum either at the PHCU or through actively tracking them down through their phone number and their address.
Each of the specific objectives has the following end points and methodology:

To investigate attendance to routine primary health care appointments amongst wired and non-wired women

The research assistants will register the number of ANC and post partum visits for each cohort when the women come for their routine primary health care appointments at the PHCU. 

End points: 
a. Antenatal attendance 4 or more visits

b. Post partum attendance 

To investigate the level of facility based deliveries amongst wired and non-wired women

The delivery history of the women will be recorded in the post partum questionnaire establishing planned versus actual place of delivery and reasons hereof. 

End points:  
a. Planned facility based delivery 



b. Actual facility based delivery
To investigate morbidity amongst wired and non-wired women

Morbidity will be assessed at each contact with the PHCU both ANC and post partum using clinical and para-clinical investigations according to national guidelines.  Clinical conditions will include fever, anaemia, hypertension, urinary infection, malaria and weight. Haemoglobin will be assessed using hemocues, malaria with rapid diagnostic tests. The blood pressure of the mother measured with sphygmomanometer, urine sample will be assessed with multi dipstick and the weight measured at each contact. 
Self-reported morbidity will be assessed in the inclusion and post partum questionnaire. Operational definitions for self-reported conditions will be developed based on review of literature and pilot tested before use. The prevalence on intra partum complications, causes of them and interventions effect will be investigated in the post partum questionnaires and through obtaining case files of patients referred to secondary and tertiary levels of care. 

End points: 
a. Haemoglobin levels during pregnancy

b. Haemoglobin levels after delivery

To assess the quality of services provided to wired and non-wired women 

The study will compare how many women in each cohort received treatment according to national guidelines for ANC and PNC. At each contact investigations and care treatments will be registered in the registration book.

The quality of emergency obstetric care provided to the wired and non-wired mothers will be assessed in the post partum questionnaires and on a case based approach if reported earlier. The research assistants will identify patients with obstetric emergencies, establish which level of care the patient was provided with and make a timeline from onset of symptoms to care. Where possible case notes will be obtained. 

End points: 
a. Pregnant women receiving SP2 

To investigate neonatal morbidity and mortality amongst children born by wired and non-wired mothers

The perinatal and neonatal mortality will be registered in the post partum questionnaire. Birth weight will be registered if the mother delivered in a facility. Neonatal morbidity will be determined using reported (by mother) and clinical assessed conditions. Reported neonatal morbidity will include fever, convulsions, vomiting, diarrhoea, level of consciousness and feeding problems. Clinical assessed conditions will include fever, anaemia, hypertension, urinary infection, malaria and weight. The weight of child will be measured at each contact and at the last interview 42 days post partum. 
End points
a. Pregnancy outcome 

b. Weight at birth and 42 days after delivery

c. Immunization status 

Research team

Stine Lund (MD, principal investigator), Maryam Hemed (MD, Gynaecologist), Khadija S. Said (MD, Gynaecologist),  Rashid Kombo (Statistician), Azzah Said (AMO coordinator reproductive and child health, Ministry of Health and Social Welfare, Zanzibar), Mkoko Makundu (MD, Zonal Medical Officer, Ministry of Health and Social Welfare, Zanzibar), Associate Professor Vibeke Rasch (MD, PhD, University of Copenhagen, supervisor), Birgitte Bruun Nielsen (MD. PhD University of Copenhagen, supervisor).

Dissemination

Results will be shared with the Ministry of Health and Social Welfare. Dissemination to the general public of Zanzibar that the research team will consider is the use of mass media such as radio, which has a very high penetration on the islands.
Ethics

Informed to consent will be obtained for all women invited to participate in the study. If research assistants identify women or newborns with serious weakness, high fever or serious anaemia the patients will be referred to proper treatment. Ethical clearance has been obtained from the Research council in Zanzibar and will be applied for at the Central Ethical Board in Denmark. 
Financing

The Danida Health Sector Programme Support covers all costs of the intervention, the research assistants, transport and equipment expenses in Zanzibar. Other inputs are the senior researchers, who will be spending various amounts of time in the project. 
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