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Examining the Effects of Mobile Telephone Commu-
nication on the Utilization of Antenatal Care Services 

Among Expectant Mothers in Kyotera And Rakai 
Districts, Uganda 

among expectant mothers in the districts of Kyotera 

and Rakai Districts in Uganda. Under the protocol, 28 

health facilities in the districts of Kyotera and Rakai will 

be selected using simple random sampling and 

allocated into the intervention and control arms at a 

ratio of 1:1. A total of 2224 expectant mothers receiving 

antenatal care from the sampled health facilities will be 

recruited using systematic sampling. Expectant mothers 

receiving antenatal care from facilities allocated into 

the intervention arm will receive mobile telephone 

voice and text messages reminders for scheduled ANC 

visits. The mobile telephone messages will further 

provide maternal health information and availability of 

ANC services on a fortnightly basis. 

 On the other hand, expectant mothers receiving 

antenatal care from facilities allocated into the control 

group will not get any reminders for scheduled ANC 

visit and maternal health information through the 

mobile telephone communication platform.  Expectant 

mothers in the control arm will receive standard 

maternal health care without reminders. 

 Expectant mothers in both groups will provide 

baseline data, midterm data will be obtained from the 

ANC registers at 6 moths while end of term data will be 

collected after an intervention period of 12months. The 

data collected will include the number of antenatal care 
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 Uganda still grapples with a high maternal 

mortality rates of 336 deaths per 100,000. Expectant 

mothers across the country lack awareness about the 

availability of antenatal care services; yet attendance of 

antenatal care services during pregnancy is crucial in 

protecting the health of women and unborn children. 

This article describes a protocol for investigating the 

effectiveness of mobile telephone communication 

interventions on the utilization of antenatal care services 
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visits attended, antenatal care services obtained from the 

health facilities, sociodemographic factors and mobile 

telephone usage, ownership and knowledge. The 

anticipated outcomes are; increased awareness and 

utilization of ANC services. 

Introduction 

 Effective doctor-patient communication is an 

integral part of clinical practice and an essential 

component in building of the doctor-patient relationships. 

Studies have shown that the approach adopted by health 

workers to communicate information is equally important 

as the actual information that is being communicated 1.  

 Similarly, maternal health care requires effective 

communication between expectant mothers and the 

healthcare systems. The Sustainable Development Goals 

prioritize improvement of maternal health with a target of 

reducing the global maternal mortality to less than 70 per 

100000 live births by the end of the year 20302. The 

prioritization of maternal health on the UN agenda is not 

accidental because globally, approximately 810 women 

die every day from preventable causes related to 

pregnancy and childbirth3. Majority of these deaths 

((94%) occurred in low-resource settings yet most could 

have been prevented3. 

 In the some of the developed economies such as 

the United States of America, approximately 700 women 

across the United States of America (U.S.A) die each year 

as a result of pregnancy or pregnancy-related             

complications yet over 60% of pregnancy-related deaths 

are avoidable 4. Lack of knowledge on warning signs and 

need to seek care are identified as major factors 

contributing to the death of expectant mothers. In Latin 

America, studies emphasize that countries need to 

strengthen their work at the community level to track 

pregnant women and encourage them to attend all four 

recommended ANC visits; this is in addition to             

consideration of interventions such as using new 

technologies like text messages to a woman’s cell phone or 

the phone of a family member5.  

 There was a noticeable decrease in the global 

MMR to 216/1000006. However, the African continent is 

still confronted with a high MMR of 542/100000 with the 

West African Region having a slightly higher MMR 

(515/100,000) compared to the other African Regions. 

Nigeria largely contributes to the West African Region 

value with an MMR of 814/100000 with the leading 

causes identified as underutilization of ANC services and 

inadequacy of facilities estimated at 47.5% and 92.6%, 

respectively7. 

 The East African Region has an average estimated 

MMR of 515/100000 with Southern Sudan having the 

highest MMR of 789/100000. Notably, the East African has 

a high MMR compared with other regions around the 

world6. This means that more maternal deaths happen in 

the East African region. A recent study in Rwanda 

indicates that majority of expectant mothers in (54%) 

women still do not complete the recommended                     

number of four visits to ANC during pregnancy and 

recommends raising general awareness in communities 

on the importance of number and timing of ANC visits 

particularly among pregnant women and their husbands8. 

 Studies in Uganda indicate that attendance and 

utilization of antenatal cares service is still low with most 

women registering late ANC attendance averagely 

5.5moths of pregnancy and non-completion of the 

required four visits9. The need to conduct sensitization 

about availability of ANC services specifically in rural 

areas to empower pregnant women and their husbands to 

improve ANC attendance and utilization is considered a 

viable option9. Sensitization can notably take on different 

forms including but on limited to print and digital media 

that will be explored in the current study with the use of 

mobile telephone services. 

 Reports from the Uganda Health Ministry 

indicated that maternal mortality continued to be a               

major challenge in regional referral hospitals10. The 

facility-based MMR for RRHs in FY 2016/17 was 350 per 

100,000 hospital deliveries compared to 343 per 100,000 

in 2015/16. Fort Portal, Hoima and Soroti RRHs had the 

highest MMR of 719, 693 and 618 per 100,000               

respectively while Gulu and Kabale had the lowest MMR of 

48 and 63 per 100,000 respectively.   
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 Furthermore, findings showed that Bunyoro and 

Bugisu sub-regions had the lowest percentage of women 

who had had four or more ANC visits (45 percent and 47 

percent, respectively)11. This could partly explain the high 

MMR in Hoima and Soroti Regional Referral Hospitals10. 

 The percentage of women in Uganda who had 

four or more ANC visits for their most recent birth in the 5 

years preceding the 2016 demographics survey increased 

greatly with women’s education10. Among women with no 

education, 53 percent went on four or more ANC visits 

compared with 72 percent of women with more than a 

secondary education. The proportion of women with four 

or more ANC visits also increases with household wealth.  

 Uganda targeted to increase the utilization of ANC 

services to 47.5% by the end of the year 2020 and attain a 

maternal mortality ration of 211/100000 live births12. 

However, the ANC uptake stagnated and at 42% 13. This 

could explain why the MMR stagnated at 336/100000 live 

births. Rural based studies in western Uganda provide an 

estimated MMR of 270/100000 live births 14. This is 

notably high considering the desired national target. 

Recent studies in the rural Rakai District indicate that 

forty-four percent (44%) of expectant mothers deliver at 

home, 17% at traditional birth attendant’s (TBA) place, 

32% at public health units, and 7% at private clinics15. The 

aggregation of home deliveries and TBA deliveries leads to 

61% of deliveries that are not attended to by skilled health 

personnel. This notably depicts underutilization of 

maternal health services by expectant mothers in the 

districts Kyotera and Rakai that continues to expose 

mothers to maternal morbidity and mortality.  

 Poor communication and high transport costs are 

among the factors that contribute to the underutilization 

of ANC services among expectant mothers in Kyotera and 

Rakai Districts 14. 

 Closely related reports indicate that Rakai District 

was one of the districts whose health performance 

indicators had declined; for instance, only 1,659 expectant 

mothers out of the 5,589 estimated pregnancies in Rakai 

District received ANC services10.  The low levels of ANC 

utilization are attributed to lack of awareness among 

expectant mothers that continues to expose expectants 

mother’s risks that arise from home and TBA deliveries 

 It is asserted that there is the need for more 

community-based interventions geared at mobilizing the 

community to adapt early health seeking behaviors such 

as ANC attendance during the first trimester13.  This 

means that there are maternal information gaps among 

expectant mothers that must be addressed though 

effective community mobilization strategies such as use of 

available technologies.  

 There is a noticeable gap in the consumption of 

ANC services among expectant mothers in Rakai District 

with only 39% of expectant mothers receiving ANC 

services against the desired national consumption of 

47.5% 15. The gap in in the utilization of ANC services 

arises from the inadequate maternal health information 

that is availed to expectant mothers in the districts of 

Kyotera and Rakai 13. This continues to exposes mothers 

to all risks associated with home and TBA deliveries that 

culminates into maternal morbidity and mortality.  

Materials and Methods  

Study Design 

 The study will deploy an experimental research 

design to assess the effect mobile telephone                    

communication on the utilization of ANC services during 

pregnancy in the districts of Kyotera and Rakai Uganda. 

The Cluster Randomized Controlled Trial (CRCT) design 

comprised of both quantitative and qualitative approaches 

will be used as a gold standard in conducting this impact 

evaluation research in order to maximize comparability 

between the intervention and control groups, and hence 

give a strong evidence of a causal relationship between 

the intervention and the outcome 16–18. 

 The 28 health centres will formulate the units of 

randomization; a total of 2214 expectant mothers 

obtaining ANC services from the selected health centres 

will be recruited into the study by systematic sampling. 

 Therefore, the selected health centres (clusters) 

will be randomly assigned to either the intervention or 

control arm of the study leading 14 health centres in the 
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intervention and 14 health centres in the control arm. 

 A single blinded approach will be implemented to 

prevent systematic biases arising from prior knowledge of 

group allocations among the participants and research 

aim outcomes as per RCT study standards17. Information 

regarding research hypotheses and randomization of 

health Centres into the different study arms research 

assistants, expectant mothers and cluster team leaders to 

avoid biases at the different levels of research. 

 The study will use the Intent to Treat (ITT) 

approach for analysis to minimize biases and establish the 

actual effect of mobile telephone communication. In the 

ITT, every expectant mother allocated to the intervention 

group is considered to be part of the trial. The study will 

make use of the pre-test-post-test control group 

approach18. In this approach, baseline characteristics 

regarding mobile telephone communication and 

utilization of ANC services will be collected from expectant 

mothers from both arms of the study to allow for a 

discrete evaluation of the pre-to-post changes. 

 Qualitative data will be collected through focus 

group discussions with expectant mothers, health 

workers, community leaders and VHT’s. Additional 

qualitative data will be obtained from in-depth interviews 

of key informants in the community such as district health 

officers, district chairpersons and leaders of VHT’s and 

midwives. 

Study Variables 

Independent Variable: Mobile Telephone Communication 

• Ownership 

• Knowlede and Usage 

• Voice/Text/Recorded Messages 

Dependent Variable: Antenatal Care Services Utilization 

• Uptake of ANC 

• Examination ANC Services 

• Testing ANC Services 

• Treatment ANC Services 

• Non uptake of ANC 

Mediating Variable: Expectant Mother Factors 

• Social Demographic Factors 

• Economic Factors 

• Accessibility Factors 

• Pregnancy Related factors 

Study Setting 

 The study will be conducted in Kyotera and Rakai 

Districts found in the central region of Uganda20. Kyotera 

District lies approximately 44km, by road, south west of 

Masaka District.  It is also 29km, by rod, northeast of Rakai 

District. The coordinates for Kyotera District are 

0037'54.0” S,31032'36.0E. The district headquarters are 

located at Kasaali (Vote: 621). Similarly, Rakai district is 

located in South Western Uganda. It is west of Lake 

Victoria, lying between longitude 310E, 32oE and 

latitude0oS. The southern boundaries of Rakai are part of 

the international boundary between Uganda and 

Tanzania. It is bordered by Masaka District in the East, 

Kalangala District in the South-East, Isingiro District in the 

West and Lyantonde District in the North. The district 

headquarters are located in Rakai Town which is a tarmac 

road distance of approximately 190km from Kampala the 

Capital City of Uganda, it has a total area of 7908.7 sq/km 

with a total population of 518,008 people comprising of 

253,054 males and 264,954 females20. Out of the 264,954 

females, 158,972 females are above 15 years of age with 

an estimate fertility rate of 6.2%21. It is thus anticipated 

that some of the study participants will be teenage 

mothers. The districts have 2 government hospitals, 01 

health center IV, 22 health center III’s, 43 health center II 

and 49 not for profit health centers spread across the 20 

sub-counties in Rakai District20. It is important to note that 

the population statistics and health facilities recorded are 

as per the population census of 2014 when Kyotera 

District was an integral part of Rakai District. 

Study Population 

 2214 expectant mothers aged 15 to 49 years 

residing in the districts of Kyotera and Rakai in Uganda. 

Inclusion and Exclusion Criteria for Expectant Mothers 

http://www.openaccesspub.org/
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 The study will focus on expectant mothers in the 

districts of Kyotera and Rakai in Uganda. An expectant 

mother will qualify for inclusion in the study if the 

pregnancy is less than 10 weeks, she or a member of the 

household where she comes from owns a mobile phone 

and has willingness to participate. The Village Health 

Teams (VHT’s) will identify the potential trial participants. 

Participants who meet the eligibility criteria will be 

required to sign a consent form after obtaining the details 

of the study from the VHT’s. These will be randomized into 

either the intervention or control arms of the study 

depending on facility they obtain ANC services from. 

Participants in both arms will be followed for one year to 

establish the level of ANC uptake in light of predisposing, 

enabling and need factors. An expectant mother who falls 

short of the described criteria will certainly be excluded 

from the study.  

Sample Size Calculation and Determination 

 The sample size will be calculated based on the 

formula in equation 1used for computing the number of 

individuals per arm assuming cluster level analysis for 

parallel RCT designs with dichotomous outcomes22. 

 The specific formula is provided in Equation 1. 

m=(Z1-α/2 + Z1-β)2 [p1 (1-p1)+p2 (1-p2)]/∆2 ……Equation 1 

Where; 

m=Desired sample size per group; 

P1=the probability of an event happening in the control 

group which is the standard ANC service in Kyotera and 

Rakai Districts. Reports provide an annual estimate of 

5,589 pregnancies in Kyotera and Rakai Districts and an 

estimate 1,659 expectant mothers utilizing ANC services 

within Kyotera and Rakai Districts10. This translates into 

an approximate ANC utilization of 30% among expectant 

mothers in Kyotera and Rakai Districts. Thus P1=0.3 

P2=The probability of an event in the treatment group. 

  The MoH targeted to increase the level of 

consumption of ANC to 47.5% with different interventions 

such as sensitization [11]. Thus P2=0.475. 

∆= Represents the clinically important difference in the 

treatment proportions, P1-P2=-0.175 

α=is the type one error (rejecting the null hypothesis 

when it is actually true). The study will deploy a two-sided 

t-test that requires smaller sample sizes and set α to 0.05 

β=type two error (the probability of rejecting the null 

hypothesis when it is false).  This is given by the power of 

the study. Conventionally, the power is set at 0.80, for 

higher the power, the more sample is required. 

z= the standard normal deviate for a one or two sided x;  

First Step:  

Feeding the stated quantities into equation 1 yields the 

following; 

Formula for determining the number of subjects per group 

for dichotomous outcomes for a two-sided significance 

level α and power 1-β we have; 

m=(1.96+0.842)2 [0.3(1-0.3)+0.47(1-0.47)]/[0.3-0.47)2 

                                                                              …………………….Equation 1 

m=287 participants per study arm (Sample size before 

adjusting for the design effect) 

Second Step: 

In order to adjust for the clustering effect, the sample size 

for binary outcomes will be inflated by the Design Effect 

(DE) to obtain an adjusted sample size17. 

The adjusted cluster size will thus be: 

m={(Z1-α/2 + Z1-β)2 [p1 (1-p1)+p2 (1-p2)]}/∆2 x [1+(n-1)p] 

                                                 ……………………… Equation 2 

The design effect is computed as; DE=1+(n-1)ρ 

Where n is the number of individuals per cluster and ρ the 

Intra-Cluster Correlation Coefficient (ICC). 

 ICC is the ratio of the between-cluster variance to 

the total variance of an outcome variance and quantifies 

the correlation between the outcomes of any two 

individuals within the same cluster17.  

 Since there are no previously published study 

findings in Uganda documenting the ICC, an ICC of 0.01 

will be adopted since it is within the recommended                 

inter-quartile range ICC (0.011- 0.094) for previously 

undocumented ICC.  Researchers recommend a minimum 

cluster size of 50 subjects per cluster to cater for 

http://www.openaccesspub.org/
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secondary outcomes, therefore, a fixed cluster size of 80 

expectant mothers will be considered for this study17. 

Therefore, the design effect will be;  

DE=1+ (287-1) *0.01 

DE=3.86 

When the quantities are fed into equation 2, the adjusted 

sample size that the study will engage is;   

m={(Z1-α/2 + Z1-β)2 [p1 (1-p1)+p2 (1-p2)]}/∆2 x DE 

                                                              ……….……....Equation 2 

m=(1.96+0.842)2[0.3(1-0.3)+0.47(1-0.47)]/[0.3-0.47)2 x  3.86  

                                                              ……….……....Equation 3 

m=287×3.86=1107 (Sample size per arm after adjusting 

for the design effect) 

m=1107 per study arm  

 Multiply by the two arms the total number of 

expectant mothers to be engaged in both arms will be 

2214.  

 Therefore, a sample size of 2214 with 1107 

expectant mothers per arm will be sufficient to detect a 

clinically important difference of 38.6% between groups 

in the mobile telephone communication intervention, 

using a two sided test of 80% power (β) and 5% of 

significance level (α) with 95% confidence interval. 

Obtaining the Number of Clusters 

 The minimum number of units required to attain 

a 5% level of significance will be four per arm assuming 

normality for the cluster level responses and the use of 

non-parametric test, Mann–Whitney U-test 16-18. 

Therefore, the least number of expectant mothers a 

cluster can have is four. 

 Furthermore, researchers aver that with three 

units per arm, it is within the bounds of chance that the 

outcomes in the three treatment arms are all greater than 

the outcomes in the three control arms, but with four per 

arm, this is unlikely to happen by chance more than 1 in 

20 times17. Therefore, the minimum number of clusters is 

four per arm (eight in total) for an unmatched design or 

six matched pairs for a matched design.  

To Determine Number of Clusters Needed (n_cluster)  

n_cluster = Total number of participants in the two groups 

(/ fixed cluster size) 

 = 2241 / 80 

=28.01 cluster~28 clusters 

 Therefore, the study will have a total of 28 

clusters, 14 clusters being randomized to the intervention 

arm and 14 randomized into the control group. 

Sampling Techniques 

Sampling of Participants For Quantitative Data Collection  

 The study will apply the multi-stage sampling 

technique to select the study participants. With the multi 

stage sampling method, the study will be able to divide the 

population of expectant mothers into groups/clusters at 

different stages to ease data collection, management, and 

interpretation. The districts of Kyotera and Rakai are 

purposively sampled due to the low uptake of ANC 

services estimated at only 39%; which is below the 

desired national consumption of 47.5% 15. The gap in in 

the utilization of ANC services arises from the inadequate 

maternal health information that is availed to expectant 

mothers in the districts of Kyotera and Rakai13.  Kyotera 

and Rakai Districts have a total of 112 registered medical 

facilities spread across the three counties of Kakuuto, 

Kooki and Kyotera 20. In order to ensure that any baseline 

differences in group characteristics are purely as a result 

of chance rather than systematic bias, the cluster will be 

the unit of randomization in this study. 

Cluster Sampling 

 Clusters of expectant mothers obtaining ANC 

services from selected health Centres who representative 

of the target population will be identified and included in 

the sample 22. Each health facility will be a cluster and it 

will be the sampling unit. The sampling frame will be 

comprised of all registered health facilities whose list will 

be obtained from the district health officers in the two 

districts. The facilities will be ranked based on the number 

of expectant mothers attending ANC at the different 

facilities. The 28 clusters (health Centres) with the highest 

ANC attendance will be prioritized in the study.  

http://www.openaccesspub.org/


 

Vol– 6 Issue  1 Pg. no.-  30 
Citation: Maria Nakachwa, Frank-Pio Kiyingi, Miph Musoke (2022) Examining the Effects of Mobile Telephone Communica-

tion on the Utilization of Antenatal Care Services Among Expectant Mothers in Kyotera And Rakai Districts, Uganda. Journal 

of Public Health International - 6(1):24-37. https://doi.org/10.14302/issn.2641-4538.jphi-22-4281 

Random Sampling 

 After obtaining the 28 health centers from the 

register of health Centres, each will be allocated unique 

identification number that will be written on small pieces 

of paper and placed in a box. The random numbers will be 

written in such a way that 14 health centers will be 

allocated to the intervention arm (7 Kyotera and 7 Rakai 

district) and 14 allocated to the control arm (7 Kyotera 

and 7 Rakai district). This we be done to ensure that the 

allocation into the study arms is balanced across the two 

districts. 

 Other factors that will be considered for inclusion 

of a health facility into the study include; 

a) Willingness to participate in the study by the in charge 

of the facility and the midwife. 

b) Availability of ANC services. 

c) Geographical location of the health centre randomly 

sampled 

Systematic Sampling 

 Systematic sampling will be used to select the 

2214 expectant mothers from the 28 clusters. A random 

expectant mother will be selected at the start and every ith 

mother who meets the eligibility criteria will be recruited 

into the study up to 80 expectant mothers per health 

facility. The sampling framework is displayed in Figure 1. 

Recruitment of the Expectant Mothers 

 The research assistants will engage the in charges 

at the different health Centres to understand the ANC 

schedules and conduct a review of registers. After 

reviewing the registers, an engagement will be sought 

with the VHTs to conduct a community mobilization for 

the study participants. It is anticipated that when VHTs 

engage expectant mothers in the villages, the potential 

study participants will report to the selected health 

facilities for recruitment into the study. When the 

expectant mothers report to the health facilities, they will 

be received by the research assistants who will have a 

random start. Thereafter, the research assistant will 

discuss the study objectives with every ith expectant 

mother for recruitment into the study. 

 After explaining the study objectives to the 

potential study participant, the research assistant will 

administer the consent form and willingness to     

participate in the study will be affirmed by appending a 

signature or thumb print. On receiving a signed consent 

form, the expectant mother will provide baseline 

information to the research assistant obtained through 

completing the interviewer administered expectant 

mother questionnaire. This will lead to the allocation of 

the unique identification number for the expectant mother 

that will be used to follow up the mother during the study. 

 Where VHTs identify an expectant mother in the 

village who is eligible for recruitment and has not come to 

the health facility, the VHT will guide the research 

assistant to the potential participant. When the expectant 

mother signs a consent form, then they will be recruited 

into the study. 

Description of the Intervention 

Message Contents 

 In the intervention arm, mobile telephone       

phone-based text, recorded and voice messages 

comprising of information about the usefulness of 

maternal health services’ such as ANC, PNC and 

institutional delivery; and reminders of their next 

scheduled ANC appointment will be sent to expectant 

mothers and VHT’s hailing from villages served by health 

Centres in the intervention arm.  

 Particularly, every two weeks a text and voice 

message comprising of reminders for the next ANC visit, 

information about its importance of the first four ANC 

visits and expected date of delivery (EDD) will be sent to 

expectant mothers.  

Scheduling of Expectant Mothers and Message Content 

 The international guidelines on maternal health 

supports the notion that the first ANC visit should be as 

early as possible in pregnancy, preferably in the first 

trimester; that is; within the first 12 weeks23.  In a normal 

pregnancy, a minimum of four ANC visits is             
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Figure 1. Sampling Framework for the Study 

Data Source: Primary Source, 2021 
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recommended23. Therefore, ANC follow-up visits will be 

scheduled based on GA with the first ANC visit preferably 

before 16 weeks of GA, otherwise at 16–24 weeks, the 

second ANC visit, between 24–28 weeks, the third ANC 

visit between 28–32 weeks and the fourth ANC visit 32–40 

weeks. The last visit will be closely scheduled to the EDD 

to ensure that the appropriate guidance and healthcare 

are provided to reduce and manage any emergencies that 

may arise. 

 Based on the proposed enrollment framework for 

the expectant mothers for the study, any mother with a GA 

of 8 weeks will get first text and voice message. The 

message will have a reminder and information about the 

advantages for the first ANC visit. The same voice message 

will be continued every 2 weeks until the end of the time 

frame for the first ANC visit which is 24 weeks of GA. 

Therefore, an approximate total of twelve voice messages 

will be sent as reminders for the first ANC visit and along 

with the advantages.  

 Based on the time frame for the second ANC visit 

(24–28 weeks of GA), the 13th voice message from the 

initial messages will be a reminder for the second ANC 

visit and information about its advantages. In this time 

frame, in this case maximum of two voice messages will be 

sent. At the third stage a total of two text and voice 

messages will be sent with reminders for the third ANC 

visit and its advantages. This stage of messaging will thus 

start from the 15th voice message. 

 The fourth stage of voice messaging for ANC visit 

reminders and about its advantages will be started from 

the 17th voice message and this will consist of three parts 

(reminders for the fourth ANC visit, EDD and advantages 

of the fourth ANC and institutional delivery).  

 A maximum number of voice messages from the 

date of enrollment and until the 42nd week of GA will be 

21 voice messages.   

 After the 21st voice message, the message will be 

changed to reminders for completion of the exit interview 

data instrument. Hence, the overall number of voice 

messages which will be sent for the intervention purpose 

will be twenty-two.  

 Message contents will be developed in English 

and then translated into Luganda. The messages will then 

be scripted to a female voice through a smart phone 

recording. Finally, these messages will be loaded on the 

mobile phone in voice message form to be sent regularly 

every 2 weeks at 9:00 a.m. to the intervention group. 

Description of the Control Group 

 In the control group, expectant mothers will 

receive existing maternal health information that informs 

them about the advantages of maternal health care service 

use at the respective health centers. The expectant 

mothers will obtain information verbally from the 

midwives at the health centers, informing them about the 

available services and giving appointments for scheduled 

ANC visit.  

 No mobile text/ voice message will be sent to 

expectant mothers in this group. Base line data will be 

collected by VHT’s and research assistants from the 

expectant mothers who meet the eligibility criteria across 

the 19 Sub-Counties of Kyotera and Rakai Districts. The 

data to be collected will focus on the key components 

identified in the designed data collection instruments. 

 In the event that an expectant mother moves to 

another location that is not within the study area before 

the end of the study period, they will be registered as     

drop-outs irrespective of the study arm. The status of 

delivery will be tracked by VHT’s and research assistants 

in view of the fact that mothers have different gestation 

periods. 

Following up Expectant Mothers 

Intervention Arm 

 Health Centers randomized into the intervention 

arm and mothers enrolled into the study in these health 

Centres will be followed up by the VHTs only a monthly 

basis. This is in addition to the fortnightly maternal health 

messages (voice and text) reminders that will be sent to 

mobile telephones. 

 The VHTs will put emphasis on encouraging 

women who have received messages to go and receive 

ANC at the health facility as reminded. The VHT will be 
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required to report those who have missed any ANC visits, 

had any complications and those who have changed 

location. 

 A midterm review of ANC registers at the health 

Centres to establish the number of times an expectant 

mother has utilized ANC services will be conducted by the 

research assistants. 

 Similarly, at the time of delivery, a mother will be 

required to complete an interviewer administered exit 

interview that will enrich the study with details of the 

9months.  This will be done by the research assistant. 

Where the delivery is done outside the health facility, the 

research assistant will be guided by the VHT to the home 

of the study participant to have the form completed. 

Control Arm 

 Expectant mothers in the control arm will be 

monitored by VHTs and will be reminded that ANC 

services are available at the nearby health facility with no 

additional information. The VHTs will similarly be 

required to report those who have missed any ANC visit, 

had any complications and those who have changed 

location. 

 A midterm review of ANC registers at the health 

Centres to establish the number of times a study 

participant has utilized ANC services will be conducted by 

the research assistants. 

 Similarly, at the time of delivery, a mother will be 

required to complete an interviewer administered exit 

interview that will enrich the study with details of the 9 

months ANC services utilization.  This will be done by the 

research assistant. Where the delivery is done outside the 

health facility, the research assistant will be guided by the 

VHT to the home of the study participant to have the form 

completed. 

Data Collection Methods 

 Quantitative data will be collected using the 

survey method at three intervals during the 12months. 

Expectant mothers will provide baseline data at the 

commencement of the study, at 6months data will be 

collected from ANC registers and at 12 months an 

interviewer administered questionnaire will be completed 

by expectant mothers. Qualitative data will be collected to 

enrich quantitative findings mainly using in-depth key 

informant interviews and focus group discussions once for 

the 12months period. 

Data Collection Tools 

 Quantitative data will be collected using the 

interviewer-administered questionnaire. On the other 

hand, qualitative data will be collected using the Key 

Informant Interview guide and discussions using the 

Focus Group Discussion guides.  

Participants 

 The study respondents to the interviewer 

administered questionnaires, key informant interviews 

and focus group discussions are categorized as shown in 

Table 1. 

Validation of Data Collection Instruments 

 The data collection instruments to be used in the 

study will be tested for face and content validity. This 

validation of instruments will ensure that the tools 

accurately measures what it aims to measure, regardless 

of the respondent. A valid data collection tool supports the 

collection of better quality data with high comparability 

and increased data credibility. 

Data Analysis 

Quantitative  

 Analysis will be done using aggregate cluster-

level analysis; Regression analysis using individual 

expectant mother data with robust standard errors; 

Random-effects (Res) models using individual expectant 

mother data and; population averaged models using 

individual patient data with regression coefficients 

estimated using generalized estimating equations (GEEs). 

During the study, data exploration will be done to 

visualize the general features of the data then the key 

analysis will be conducted using SPSS version 20 at both 

cluster and individual level. 

Descriptive Statistics 
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 Summary statistics for the categorical ANC 

utilization outcome will be generated in form of means, 

proportions, frequencies and percentages depending on 

the nature of the data.     

 Measures of central tendency for both clusters 

and individuals such as frequencies, mean, medians and 

standard deviations will formulate the descriptive 

statistics that will be generated to describe the         

characteristics of the study population on sex, age,             

socio-economic, education level, distance from the health 

center and transport costs among others. 

Inferential Statistics with Associations Inclination 

 The Chi-Square test and Pearson’s correlation 

product moment will have generated from the data to 

determine the association between mobile telephone 

services and ANC uptake among expectant mothers in 

Kyotera and Rakai Districts.  

 The paired t-test will be used to test whether the 

mean difference of the ANC utilization between the 

intervention and control groups is zero or not. 

Inferential Statistics with Effect Inclination 

 On the other hand of inferential statistics, a 

general logistic regression model will be fitted to the data 

to the assess the impact of the intervention i.e. mobile 

telephone services on the ANC uptake. In order to identify 

independent factors that influence the uptake of ANC 

services among expectant mothers in Kyotera and Rakai 

Districts, a multiple logistic regression model will be fitted 

to data. 

 A path analysis will be conducted to examine the 

comparative strength of direct and indirect relationships 

among variables using the Structural Equation Modelling 

(SEM). With the use of SEM the study will be able to 

measure and analyze the relationships of observed and 

latent variables 

Qualitative Data Analysis 

Content Analysis 

 The data obtained from FGD and key- informant 

interviews regarding the attitudes and perceptions of 

expectant mothers about the ANC uptake in Kyotera and 

Table 1. Sample Frame Showing Categorization of Participants 

Category of Participants Target Population Sample Size Sampling Technique 

Quantitative Sample Frame 

Health Centres 112 28 Simple Random Sampling 

Expectant mothers 5589 2*1107=2214 Systematic Sampling 

VHTs 117 28 Simple Random Sampling 

Total 5818 2270   

Qualitative Sample Frame 

District Health Officers 200 5-25 Stratified sampling 

Nurses 112 5-25 Purposive 

Midwives/In charge HC 112 5-25 Purposive 

District & Community  Leaders 70 5-25 Purposive 

Husbands to mothers 800 5-25 Convenience 

VHT’s 150 5-25 Convenience/SRS 

Total 1444 <=50   

Data Source: Primary Source, 2021 
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Rakai Districts will require coding and categorization into 

themes. Therefore, content analysis will formulate the 

basis for the engagement of other qualitative analysis 

methods. 

Thematic Analysis 

 The study will deploy a thematic analysis to 

display and classify data from the two study arms based 

on similarities and differences25. The use of thematic 

analysis will provide an opportunity to understand the 

criticality of any issues regarding ANC uptake among 

expectant mothers 26.  

 Studies emphasize that apart from counting 

explicit phrases and words, the thematic analysis pays due 

attention to ascertaining and describing both explicit and 

implicit proposal therein 27. The coding generated for the 

different themes and ideas is the aligned to the raw data 

as summary markers for advanced analysis which may 

include graphical displays of code patterns and      

relationships, drawing comparisons on the relative 

frequencies of themes and ideas for a give data file and 

obtaining of code co-occurrence. 

Results and Discussion 

Expected Results 

 The study is expected to rise awareness about the 

availability of ANC services among expectant mothers in 

the districts of Kyotera, increase the utilization of ANC 

services given the scheduled reminder text and voices 

messages; and overall behavioral change among expectant 

mothers. 

Discussion 

 Improvement of maternal health is a priority 

focus area on the sustainable development goals agenda. 

However, in-depth evidence about the barriers to access 

and utilization of maternal health services specifically 

among the rural illiterate pregnant women remains 

lacking 28. Collaborations with mobile telecommunications 

companies is among the key enlisted strategies towards 

the improvement of maternal health2. A number of studies 

focusing on mhealth solutions geared towards increasing 

adherence to utilization of maternal health services have 

been conducted in Sub-Saharan Africa (SSA.) In recent 

studies, text messages have been used to remind 

expectant mothers about scheduled visits29-33 yet the 

current study will deploy both text and voice messages to 

account for illiterate mothers who may not be able to read 

text messages. Furthermore, expectant mothers have been 

recruited from health facilities34,36 yet the current study 

will engage VHT’s in the mobilization of expectant 

mothers for recruitment into the study. Therefore, the 

mobile telephone communication voice and text based 

intervention should generate strong evidence on ANC 

utilization in rural settings with lower literacy levels 

literacy, which may be generalized to poorly resourced 

setting in Africa and world at large. 

Conclusion 

 The usage of mobile telephone communication 

interventions to provide maternal health information to 

expectant mothers in Kyotera and Rakai Districts will 

provide critical information for research regarding the 

consumption levels of different antenatal care services 

among expectant mothers in Kyotera and Rakai Districts, 

other rural districts in Uganda and less resourced 

countries around the world. The study will raise 

awareness of expectant mothers in Kyotera and Rakai 

Districts about the availability of antenatal care services. 

This will in turn increase the utilization of ANC services, 

having deliveries assisted by professional health workers 

which will reduce maternal morbidity and mortality. 

 Study findings will guide health service providers 

in Kyotera and Rakai Districts in determining ways of 

enhancing utilization of ANC services.  This will inform 

policy formulation at district, regional and national level 

for the achievement of the sustainable development goal 

target of below 70deaths per 100000 by 2030. 

Abbreviations 

ANC-Ante Natal Care  

MMR-Maternal Mortality Ratio        

SDG-Sustainable Development Goals 
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WHO- World Health Organization 

AHSPR-Annual Health Sector Performance Report 

ITT- Intent To Treat, VHT-Village Health Teams 

TBA-Traditional Birth Attendants. 
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