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Abstract: Identification and reporting of vital events such as births 

and deaths remain a challenge within communities in low- and 

middle-income countries (LMICs). LMICs are recently 

experiencing high mobile phone penetration. This study, 

therefore, explored the feasibility of Community Key Informants 

(CKIs) using mobile phone technology to improve reporting of 

vital events at the community level. Sixty CKIs were purposively 

sampled from the Kintampo Health and Demographic 

Surveillance System (KHDSS) setting based on mobile phone 

ownership. CKIs were grouped into an intervention and a control 

group. The intervention arm was provided with mobile phone air 

time to report vital events that occurred in their communities. The 

control group used the routine system of reporting in the KHDSS. 

The number of vital events reported by CKIs increased at the end 

line compared to baseline: (pregnancy: 40.25% to 72.80%; birth: 

56.52% to 69.80%; deaths: 33.33% to 68.60%). The time interval 

between event identification and reporting was much shorter for 

the intervention group at the end line compared to baseline: 

(Intervention: 95.06 days to 31.35 days, Control: 87.54 days to 

80.57 days).  This study demonstrated the feasibility of CKIs using 

a mobile phone in reporting vital events more timely and 

effectively.  
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I. INTRODUCTION

Identification and reporting of vital events such as births

and deaths at the community level remain a challenge in 

between local and national population censuses [1]. 

Consequently, key vital events such as births and neonatal 

deaths are under-reported. Without information on the 

number of births, deaths, and causes of death by age, sex, and 

geographical distribution, it is challenging to gauge the 

success of health programs such as whether a country is 

reducing child and maternal mortality as articulated in the 

health targets of the Sustainable Development Goals 

(SDG)(2). Earlier studies have examined Community Key 

Informants (CKI) motivation, retention, and incentives [3]. 

Other studies have provided insights into monetary 

incentives [2], and evidence suggests that modest 

compensation can increase volunteer study participation rates 

[4].  However, few studies have investigated the feasibility of 

community volunteers using mobile technology in data 

collection in LMICs. Health and demographic surveillance 

system (HDSS) platforms are currently being used in LMICs 

to collect longitudinal health and demographic data for a 

dynamic cohort of the total population in a given geographic 

area [5–8].  
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An innovative component of the HDSS is the CKI system 

where well-known individuals in the various communities 

are trained to enable them to record any pregnancy, birth 

outcomes, and deaths that occur in their respective 

communities for a little fee. 

 Their activities are important because some respondents 

do not report particularly pregnancy loss through miscarriage 

or abortion and neonatal deaths during the fieldworkers' 

visits. However, with the presence of the CKIs in the 

communities who record such events and in turn report them 

to the fieldworker, this challenge is largely reduced or 

overcome completely. High mobile phone penetration in 

LMICs recently offers an opportunity for health researchers 

to acquire data in real-time to reduce the lapses that are 

associated with data miss out [9]. 

 According to the World development report 2016, more 

households in LMICs own mobile phones than have access to 

electricity or clean water, and nearly 70 percent of the bottom 

fifth of the population in developing countries own mobile 

phones [10]. The ever-growing and increasing use of mobile 

and wireless technologies in achieving health objectives have 

the potential of transforming health service delivery in 

LMICs [11].  

Considering the availability and use of mobile phones in 

our communities, this study explored the feasibility of using 

mobile phones in strengthening data collection by CKIs in the 

Kintampo Health and Demographic Surveillance System 

(KHDSS) coverage area. 

II. METHODS 

A. Study Area 

The study was conducted in the Kintampo North 

Municipality and Kintampo South District in the Bono East 

region in the central part of Ghana. The study area is covered 

by the KHDSS, operated by the Kintampo Health Research 

Centre (KHRC). It is located in the Forest-Savannah 

transition zone of Ghana with a land size of 7,162 km2 [6].  

Majority of the inhabitants are into subsistence and 

small-scale commercial farming.  

The districts have an estimated resident population of 

about 156,145 as of 2016 [12]. The population is largely rural 

with about 25.8 percent of the total population having access 

to electricity, which is predominantly available in the urban 

areas [6]. The KHDSS allows for periodic censuses to record 

the dynamics of human populations in the study area. The 

KHDSS mainly monitors three indicators of the population: 

fertility, migration, and mortality.  

This is achieved through at least two visits each year to 

households within the KHDSS coverage area. Also, the 

KHDSS collects information on household socio-economic 

status and conducts a verbal autopsy on each death to 

ascertain the probable causes of deaths [6],[12],[13]. Fig. 1. 

presents the graphical presentation of the study area. 

 

 

Fig. 1. A map showing the Kintampo Health and 

Demographic surveillance site in red. 

B. Study Population 

CKIs, also known as Community Health Workers (CHWs), 

Community Health Volunteers (CHV) Community Based 

Surveillance Volunteers (CBSVs), Village Health Workers 

(VHWs), Volunteer Community Health Workers (VCHWs) 

and their potential for collecting data has been explored by 

many studies were the primary participants for this study 

[14–16]. The KHDSS currently covers 161 communities with 

181 active CKIs. The primary role of the CKIs includes 

identification and recording of vital demographic events such 

as pregnancies and pregnancy outcomes (stillbirth, lost 

before six ’months, ectopic) and deaths (neonatal, infant, 

child, and adult deaths) within their communities. They are 

visited by KHDSS field supervisors (FS) bi-weekly to verify 

and transcribe the written information from the CKIs records 

for data entry [6]. The Ghana Health Service presently 

employs the services of CKIs to monitor a wide range of 

disease surveillance in addition to mobilizing their 

community members for outreach programs [17]. Their work 

complements health facility-based surveillance, and are vital 

in the implementation of the Community-Based Health 

Planning and Services (CHPS) strategy [18]. Conventionally, 

vital events include live birth, death, fetal death, marriage, 

divorce, annulment, judicial separation, adoption, 

legitimation, and recognition [19]. However, this study 

limited vital events to pregnancy, birth, and death. 

C. Study Procedure 

The study employed a cross-sectional comparative design, 

where two groups were studied. As a proof of concept, a total 

of 60 CKIs were randomly sampled out of 181 active CKIs 

and divided into two groups an intervention and a control 

group. Each group was made up of 30 CKIs. For 

communities with more than two CKIs, only two were 

selected. All the 60 CKIs were tasked to collect vital 

demographic events that occur in their communities. The 

study lasted for four months starting from 8th December 

2014 to 8th April 2015. Mobile phone air time was provided 

to the intervention group to report identified events.  The 

intervention group was trained on how to report events with 

the mobile phone (voice call). 
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The calls were received by a research officer at the office who 

then records the events on a designed data collection form. 

The control group did not receive any mobile phone air time. 

They only entered the events they identified in their 

notebooks as part of the KHDSS routine processes.  

All CKIs in the intervention group were given an initial flat 

rate mobile phone air time voucher of the same amount. 

Subsequent air time was provided based on the number of 

events the CKI reported. All the CKIs in the study were 

visited once every two weeks as routinely done in the 

KHDSS.  

Data extraction forms were developed to record data of 

pregnancies, pregnancy outcomes, deaths, gender, name, 

community name, and compound identification numbers.  

Also, information concerning the time an event occurred, 

event date, and time event was reported.  

The forms were completed by a research officer any time a 

CKI called and dictated the information through the mobile 

phone. Events recorded by CKIs in the control group were 

extracted and verified by an FS during scheduled visits. 

 The study used four months of retrospective events collected 

as part of KHDSS database by both the intervention and the 

control groups as baseline data. 

D.  Data Management and Analysis  

All forms were thoroughly checked for completeness and 

consistency before it was logged in for data entry. The data 

were double entered by trained data entry clerks into a 

password-protected database in Microsoft Visual Fox Pro 9 

[20] and managed by a data manager. Queries that emanated 

during data entry were sent back to the field for resolution. 

      The data was then verified for accuracy and transferred to 

STATA 14.0 for analysis. Descriptive analysis was used to 

summarize the socio-demographic characteristics of study 

participants. The mean number of days for identification of 

events, the time an event occurred to the time the event was 

identified, the time an event identified to the time a field 

supervisor visited, the time an event occurred to the time a 

field supervisor visited, the time an event was identified to 

the time a call was placed, and the time an event occurred to 

the time a call was placed were computed using STATA 14.0 

[21].   

Bar charts were generated using Microsoft excel 2010 to 

compare the number of vital events (specific types) collected 

by the two groups at baseline and end line. Bar charts were 

also plotted to highlight the challenges CKIs faced in their 

attempt to place a call at the time an event was identified. 

E. Ethical approval and consent to participate 

Ethical approval was sought from the KHRC Institutional 

Ethics Committee. The KHRC IEC reviewed the study 

protocol and all instruments used in the implementation of 

the study: Ref KHRC/IEC/ICF/2014-12.  

Written informed consent was obtained from CKIs. For a 

CKI who could not read and write, the informed consent was 

witnessed by a third person who was known by the CKI and 

countersigned. 

F. Study Limitation 

 It is difficult to make causal inferences in this study. 

Seasonality of events and size of communities in both arms 

were not controlled for. The study could not provide CKIs 

with mobile phones. CKIs used their phones which may 

conflict with their private calls. The study did not examine 

CKI motivation for reporting events. 

III. RESULT 

Demographic characteristics of participants  

       As shown in Table I, the study participants were adults 

between the ages of 26 and 65 years old. The majority of 

participants (35.0%) were between the age group 56 and 65 

years, and the lowest proportion of participants (16.7%) were 

between the age group 26 and 35 years.  

Approximately, eighty-eight percent (88.3%) of the 

participants were males. Most of the participants (68.3%) had 

completed middle or Junior High school (JHS) level 

education. Sixty-five percent (65%) of the participants were 

Christians. 

Table- I: Background characteristics of CKIs 

Characteristics Number(60) Percent 

Age group   

26 – 35 10 16.7 

36 – 45 15 25.0 

46 – 55 14 23.3 

56 – 65 21 35.0 

Gender   

Male 53 88.3 

Female 7 11.7 

Education level   

None 1 1.7 

Primary 1 1.7 

Middle School/JSS 41 68.3 

Secondary 11 18.3 

Post-Middle College 3 5.0 

University 3 5.0 

Religion   

Christian 39 65.0 

Muslim 15 25.0 

Traditional 2 3.3 

Other 4 6.7 

 

Comparison of the number of pregnancies reported at 

baseline  and end line 

 

At baseline, CKIs in the control group recorded 141 (59.75%) 

pregnancies whilst those in the intervention group recorded 

94 pregnancies (40.25%). However, at end line, the control 

group recorded 68 (27.20%) pregnancies whilst the 

intervention group recorded 185 (72.8%) when mobile phone 

air time was introduced as an intervention as shown in Fig. 2. 
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Fig. 2. Comparison of recorded pregnancies reported at 

Baseline and End line 

A. Comparison of the number of births reported at 

baseline and end line  

At baseline, CKIs within the control group reported 70 

(43.5%) births whilst those in the intervention reported 91 

(56.5%) births. At the end line, the control group reported 80 

(30.2%) births whilst the intervention group reported 185 

(69.8%) births as shown in Fig. 3. 

 

 
 

Fig. 3. Comparison of recorded births reported at 

Baseline and End line 

B. Comparison of the number of deaths reported at the 

baseline and end line 

 At baseline, CKIs in the control group reported 10 

(66.67%) deaths whilst those in the intervention group 

reported 5 (33.33%) deaths. In the end line, however, the 

control group reported 22 (31.4%) deaths while the 

intervention reported 48 (68.6%) deaths as shown in Fig. 4. 

 

 

 
 

Fig. 4. Comparison of recorded deaths at Baseline and 

End line 

C. Summary statistics of event type reported by CKIs in 

the intervention and control groups at baseline (in days)  

From Table II, it took the intervention group 65.3 days on 

average at baseline to identify pregnancy. On the other hand, 

the control used an average of 56 days at baseline to identify 

pregnancy. For births, it took the intervention group 3.1 days 

on average at baseline to identify birth and it took the control 

1.2 days on average at baseline to identify a birth. The 

average number of days used by both arms in the 

identification of deaths was the same (0.6 days) at baseline.  

In general, it took the intervention and control group on 

average 10.6 and 15.2 days respectively at baseline to 

identify an event when it occurred.  

D. Summary statistics of event type picked by CKIs in the 

intervention and control group at end line (in days) 

      From Table III, the intervention group used an average of 

149.2 days to identify a pregnancy whilst the control used 

138.1 days to identify pregnancy. The average duration of 

time for CKIs in the intervention group to call and report 

pregnancies was shorter (36.5 days) compared to (77.1 days) 

for the control group.  

         For births, the intervention group used an average of 

25.3 days to identify a birth event whilst the control group 

used 4.46 days to identify births. It took the intervention 

group 28.74 days on average to call and report a birth. 

For deaths, the intervention group used 5.3 days on average 

to identify a death whilst the control used 1.2 days. In the case 

of reporting of deaths, it took on average 22.2 days for the 

intervention group to call and report a death, on the other 

hand, it took 110.45 for a field supervisor to visit a CKI to 

record a death. The average time duration of reporting a death 

was shorter (28.7 days) in the intervention group compared to 

75.3 days for the control group  

        In general, it took an average of 76.8 days for those in 

the intervention group to identify events whilst those in the 

control used 55.9 days on average to identify events. CKIs in 

the intervention group reported events more-timely after 

identification than the control group who were visited by a 

field supervisor. 
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E. Challenges for not reporting an event at the time of 

identification by the Intervention group 

 The major challenges for not reporting an event at the time 

of identification by the intervention group were the inability 

to reach the office by phone (48%), and network failure 

(40.4%). The other challenges together   fell below 5% 

except for “Other” reasons (6.9%). The study did not repair 

or replace faulty phones for the CKIs when they had 

problems with them. CKIs who had problems with their 

phones within the study period reported events that they have 

identified after their phones were repaired. Fig. 5. shows a bar 

graph of the challenges for not reporting an event at the first 

time of event identification by the intervention group. 

 

Fig. 5. Challenges encountered for not reporting an event 

at the time of identification by the intervention group 

IV. DISCUSSION 

 Overall, the findings demonstrated the feasibility of CKIs 

using a mobile phone to collect and report vital events. 

Information technology has a huge part to play in improving 

registration of vital demographic events at the community 

level, and provide data for the district, regional and national 

levels [17]. Mobile phone-based surveys have other 

advantages and disadvantages that may be particularly 

important to researchers [14] The near-real-time access to 

data as a result of the introduction of mobile phone 

technology may improve data quality as data reported by the 

intervention group was more timely than those in the control 

group. The timing and number of events reported also 

improved significantly across all event types when air time 

was given to the intervention group as shown in Fig. 2, Fig. 3, 

and Fig. 4.  Given the availability of mobile phones in 

developing countries as a result of easy and low maintenance 

cost compared to other forms of technology, mobile phones 

have a huge potential for collecting real-time data. This is 

because mobile phones could easily be maintained using 

‘old’ parts, and batteries can be charged using car engines, 

solar panels, or other creative solutions [22],[23]. Therefore, 

the HDSS platform could take advantage of the above to 

improve on the acquisition of data right from the time the 

event occurred at the community level. This could improve 

the quality of the data collected and reduce recall bias.  

 Incorporating the use of a mobile phone in data collection 

by CKIs on the HDSS platform could be employed to 

compensate for events that are likely to be missed due to 

recall bias as a result of the intervals between update rounds. 

This has become necessary because recall bias can be a threat 

to both retrospective and prospective research designs hence 

the need to employ strategies for mitigation [24]. There is 

documented evidence of recall bias associated with surveys 

characterized by the inability to recall when, and the precise 

number of times an event took place. [25,26] This may also 

help to identify and record multiple episodes of events that 

are likely to occur within the dormant period between update 

rounds and provide quality which could complement national 

surveys or censuses which are conducted between long 

intervals.   A challenge identified by this study was the fact 

that most of the CKIs were above 50 years of age. The 

majority of the CKIs were aged over 56 years. The energetic 

youth (26 – 35 years) who could effectively provide 

voluntary services were about 16 percent. This situation 

poses a threat to the concept of volunteerism as the youth are 

not interested in taking up voluntary services. There is, 

therefore, the need to encourage and provide incentives for 

the youth to take up voluntary services in their communities 

to reduce the number of elderly persons providing voluntary 

services at the community level.  Contrary to a study by 

Wilson [27] where women were seen to be more concerned 

with community service and would, therefore, be more likely 

to become volunteers in a study in Zambia, the present study 

found that 11.7 percent were females. However, findings 

from a study by Agyemang [3] could explain the low level of 

female participation in the current study. According to his 

study, 67 percent of volunteers explained that the work was 

easier for the male volunteers when they were asked whether 

their gender made their work easier or difficult for them [3]. 

 Another challenge identified was the number of missed 

calls. Close to half of the calls were missed, and this may 

have improved the performance of the intervention. This 

could be controlled in future scale up by having more than 

one receiving point. In this study, all calls were received at 

one receiving point on a particular mobile phone. Providing 

more receiving points may reduce the number of missed calls 

as shown in this study. The study did not depend on a 

particular network provider, CKIs subscribed to their own 

choice of network. The study had no control on network 

failure; there may be the need to identify specific 

geographical locations where certain networks may be 

assessable considering their coverage. The inability of the 

study to provide or   This study did not examine CKIs' 

motivation, retention, and incentives. This is because several 

studies in Ghana and elsewhere sought to investigate what 

motivates CKIs/CHWs/VHWs/CBSV. Afari-Asiedu et al 

[28] in their study provided answers to various issues on the 

concept of volunteerism [28]. Agyemang [3] in his study 

provided evidence on CKI motivation [3]. Haberer et al, [4] 

argued that any monetary incentives would have to be 

nominal to allow for large-scale implementation, and prior 

studies have shown that modest monetary compensation can 

increase study participation rates [4]. 
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replace faulty phones may influence the reporting time after event identification. There may be the need to provide or make 

provision for repairs if this intervention should be scaled up in future studies [29-37]. 

Table- II: Summary statistics of event type reported by CKIs in the intervention and control groups at baseline (in 

days) 

Events Intervention Control 

 

Pregnancies 

  

 Occur to 
identify 

Identify to FS 
visit 

Occur to FS visit 
Occur to 
identify 

Identify to FS 
visit 

Occur to FS 
visit 

Min 48 0 87 33 1 54 

Mean 65.3 129.3 92.2 56 96.0 162.6 

Max 78 404 134 81 336 254 

N 21 191 21 18 163 18 

 

Births 

 

Min 0 6 7 0 15 15 

Mean 3.1 56.1 56.1 1.2 75.3 75.3 

Max 91 430 435 21 158 160 

N 147 165 147 86 88 86 

 

 

Deaths 

 

 

Min 0 40 41 0 25 25 

Mean 0.6 72.2 72.8 0.6 54 54.6 

Max 1 112 112 3 115 115 

N 5 5 5 10 10 10 

Total 

 

 

 

 

Min 0 0 7 0 1 15 

Mean 10.6 95.1 61 15.2 87.5 93.0 

Max 91 430 435 81 336 254 

N 173 361 173 129 265 129 

Table- III: Summary statistics of event type picked by CKIs in the intervention and control group at end line (in days) 

Events Intervention Control 

 

Pregnancies 

  

 Occur to 

identify 
Identify to call Occur to call 

Occur to 

identify 

Identify to FS 

visit 

Occur to FS 

visit 

Min 0 0 27 1 1 54 

Mean 149.2 36.5 185.7 137.8 77.1 212.9 

Max 466 186 528 426 247 459 

N 179 179 179 65 68 65 

 

Births 

 

Min 0 0 0 0 0 0 

Mean 25.3 28.7 54.2 4.46 75.3 79.8 

Max 403 176 403 60 162 162 

N 188 187 187 80 80 80 

 

 

Deaths 

 

 

Min 0 0 0 0 0 0 

Mean 5.26 22.2 25.56 1.18 110.45 111.63 

Max 59 207 208 6 448 448 

N 46 48 46 22 22 22 

Total 

 

 

 

 

Min 0 0 0 0 0 0 

Mean 76.8 31.4 108.1 55.9 80.6 135.8 

Max 466 207 528 426 448 459 

N 413 414 412 167 170 167 
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V. CONCLUSION 

The study has demonstrated the feasibility of using a 

mobile phone in reporting near real-time events which has the 

potential to improve registration of vital events at the 

community level within the KHDSS since reporting events 

using a mobile phone by CKIs in the intervention group was 

more timely and effective when mobile phone air time was 

provided. Based on the evidence provided by this study, 

training and integrating the mobile phone into the CKI 

system could be scaled with wider targets for intervention in 

the future.  Mobile phone technology could be introduced 

into the HDSS platform to improved data collection and 

enhance data quality. The study also recommends further 

research into how vital events at the community level could 

be tailored to the District Health Information Management 

System 2 (DHIMS2). The results from the proposed study 

will help to include community-level vital events that are 

usually missed because it does not end in a hospital facility. 

Additionally, this may help to document if not all data on 

vital events that happen in the community to be accounted for 

decision making by stakeholders. 
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