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Abstract 12 

Objective: To scrutinise the contribution of childhood disease awareness in 13 

mothers to minimise the risk of disease severity in children aged <5, and to 14 

evaluate the effectiveness of a proposed app in this context.  15 

Methods: The evolutionary study was conducted in Children’s Hospital and the 16 

Institute of Child Health Multan from September 2018 to February 2019 and 17 

comprised two sessions with the app involving 30 mothers who were provided 18 

with smartphones with the app installed. The mothers were divided into 4 age 19 

groups. The app was evaluated using quantitative and qualitative measures. 20 

Suggestions and opinions were obtained in the first session and all suggestions 21 

were implemented by the second session. 22 

Results: Of the 30 mothers, 8(26.6%) were in Group 1 aged 14-20 years, 23 

12(40%) in Group 2 aged 21-27 years, 7(23.3%) in Group 3 aged 28-34 years, 24 

and 3(10%) in Group 4 aged 35 years and above. The participants were able to 25 

diagnose their kids’ diseases accurately by following the instructions provided 26 

by the app. The subjects also agreed that they diagnosed the diseases accurately. 27 Prov
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All the participants were interested in the app and expressed the desire to have it 28 

available across the healthcare facilities in Pakistan. 29 

Conclusion: All subjects showed acceptance for the app and affirmed its easy 30 

usability, especially for illiterate mothers. 31 

Key Words: Childhood disease, mHealth app, Mother literacy, Mortality rate. 32 

 33 

Introduction 34 

Paediatric healthcare is a challenging issue across the globe. It is an irrefutable 35 

truth that millions of deaths occur each year mostly in those aged <5[1]. As 36 

stated by the World Health Organisation (WHO), globally 15,000 children aged 37 

<5 died per day, accumulating to 5.6 million in a year in 2016 [2]. Out of 5.6 38 

million, 83% of deaths were caused by infectious and nutritional deficiencies 39 

[3]. Similarly, 3.6 million deaths were recorded in 10 African and South Asian 40 

countries. 41 

According to the United States (US) Census Bureau, Pakistan population was 42 

207 million in 2017[4]. The total population of children aged <5 was 25,148 in 43 

2017 [2]. In the South Asian region, Pakistan is ranked first in child mortality 44 

[5]. 45 

Over the last decade, Pakistan has greatly minimiszed the mortality rate of 46 

children aged <5. The mortality rate of such children was 101.6 in 2005 which 47 

improved to 78.8 in 2016 [6]. Despite the improvement, however, the 4th goal of 48 

the millennium development goals (MDGs), which is ‘Reduce Child Mortality’, 49 

predited 4.6 million deaths per year for 2016-30 period and 8% of these deaths 50 

have been predicated to occur in Pakistan [5]. Various studies conducted in 51 

Pakistan have identified the key causes behind <5 mortality, including lack of 52 

childhood diseases cognizance, insufficient maternal education, lack of access 53 

to medical facilities, lack of familiarity with smart-tech and the lack of mHealth 54 

education tools [7-9]. Various studies have shown a strong association between 55 

maternal education and lower children mortality [10]. However, maternal 56 
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education is not emphasised in Pakistan the way it should be. It has been noticed 57 

that most of the mothers are not familiar with diseases’ symptoms, their 58 

precautions and child’s care at home [11]. To promote child health 59 

development, the government launched several initiatives in various regions of 60 

the country. Maternal, Neonatal and Child Health (MNCH) [10] was launched 61 

by the United Nations Children’s Education Fund (UNICEF) in 2010 to monitor 62 

the health of mother and her baby. Similarly, School Health Programme by United 63 

Nations Educational, Scientific and Cultural Organization (UNESCO) [12] and the Health and Nutrition 64 

Programme by National Integrated Development Association (NIDA) Pakistan were operational in  65 

2010-17 [13] and in 2012, respectively, to promote physical health activities of 66 

children in schools and to introduce healthy nutrition. To the best of our 67 

knowledge, there is no mHealth platform focussing on minimising the mortality 68 

of children aged <5. 69 

As such, we planned an mHealth-based solution called the EasyDetectDisease 70 

app [14]. The proposed app facilitated the mothers in diagnosing early 71 

symptoms and provided complete knowledge about the most frequently 72 

occurring paediatric diseases in kids at home. The current study was planned to 73 

scrutinise the contribution of childhood disease awareness in mothers to 74 

minimise the risk of disease severity in children aged <5, and to evaluate the 75 

effectiveness of the proposed app in this context. 76 

 77 

Subjects and Methods 78 

The evolutionary study was conducted in the Children’s Hospital and Institute 79 

of Child Health, Multan from September 2018 to February 2019 and comprised 80 

two sessions with the app involving 30 mothers.  81 

Before work started on developing the app, related data was collected from the 82 

Children’s Hospital and Institute of Child Health, Multan (CH&ICHM). All 83 

data related to disease descriptions, prevention of diseases and nutrition was 84 

collected from the WHO website [4] and from CH&ICHM paediatricians.  85 
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An android application was developed with five modules: The Disease 86 

Diagnostic module facilitated the easy detection of disease by asking the mother 87 

about symptoms of her child; the Disease Description module provided the 88 

details of the diseases, i.e., life-threatening signs, disease spreading, incubation 89 

periods, causes and preventions; the Preventive Measures module defined the 90 

possible ways of prevention against a particular disease; the Dietary Guidelines 91 

module provided nutritional instructions; and the Instructional Guidelines 92 

module provided expert opinions by CH&ICHM paediatricians. 93 

The architecture of app supported a user-friendly interface, which provided the 94 

facility of Urdu language as well for mothers who could not understand English 95 

(Figure 1). It also provided text-to-speech (TTS) facility for mothers who could 96 

understand Urdu, but could not read it. 97 

For usability evaluation, the recommended number of participants is 10 [15]. 98 

With the help of Lady Health Worker (LHW) patients’ records, mothers with 99 

sick children were called to attend the mHealth sessions. They either already 100 

had their own smartphones or were provided with android phones.  None of the 101 

mothers had used the app before. The mothers were divided into 4 age groups, 102 

and four groups based on their level of education. 103 

The app was installed on the smartphones of the mothers and a facilitator 104 

delivered an introductory lecture to explain the features and the usability of the 105 

app. First of all, the bilingual interface was shown to the mothers to select a 106 

language of choice, then the disease diagnostic test was run to show all possible 107 

symptoms of various diseases. Each component of the app was demonstrated to 108 

show its functionality. 109 

After the demonstration, all mothers were asked to navigate through the app on 110 

their own, while the facilitator recorded the interaction of each mother with the 111 

app interface.  112 Prov
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Subsequently, a questionnaire was given to all the mothers. The facilitator 113 

assisted each subjects to fill it up. They recorded their suggestions and remarks 114 

regarding the app. The questionnaire had simple qualitative questions, like the 115 

name of mother and the child; the name of disease diagnosed in the child; 116 

navigation quality of the app; quality of detailed information on common 117 

childhood diseases in the app;; the efficacy of the preventive and nutrition 118 

components of the app; the utility of video tutorials and guidelines; the best 119 

feature of the app; the features that needed improvement; and any other remark 120 

about the app. 121 

Each mother was then requested to listen to a brief about app and its diagnostic 122 

questionnaire from the facilitator and they were asked to diagnose the disease of 123 

their children. After diagnosing the disease, the mothers were instructed to 124 

explore disease descriptions and to follow the given guidelines. They read about 125 

the dangerous signs, precautions, nutritional instructions, and medical directions 126 

about the disease, and followed the instructions provided in video guidelines. In 127 

the next session, each mother was asked what kind of health recoveries they had 128 

observed in their children After using the app. 129 

At the end of the two health sessions, it was decided to put the app on the 130 

Google Play Store which was done on February 24, 2019, and its downloading 131 

is free for all users. 132 

 133 

Results 134 

Of the 30 mothers, 8(26.6%) were in Group 1 aged 14-20 years, 12(40%) in 135 

Group 2 aged 21-27 years, 7(23.3%) in Group 3 aged 28-34 years, and 3(10%) 136 

in Group 4 aged 35 years and above. In terms of academics, 7(23.3%) mothers 137 

were graduates, 10(33.33%) had done secondary level, 5(16.67) had completed 138 

the primary level, and 8(26.67%) mothers had no formal education (Figure 2). 139 

Mothers with graduation and secondary level of education used the app without 140 

any need of technical support or demonstration. Mothers with primary level of 141 
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education navigated through the app pretty well compared to the illiterate 142 

mothers who were taught how to use the app, and in second session, they were 143 

asked to diagnose the disease in their children on their own, which they did 144 

without any assistance. All the 30(100%) mothers used the app and were able to 145 

correctly diagnose the various diseases of their children that included diarrhoea, 146 

chicken pox, pertussis, typhoid, mumps and febrile fits (Table). 147 

The results of the diagnostic questionnaire were very positive, as all the mothers 148 

were able to accurately diagnose the diseases in their kids based on the 149 

symptoms. The questionnaire was analysed thoroughly and remarks of the 150 

mothers were gathered. 151 

When the mothers were asked about the qualitative aspects of the app, the 152 

comments were positive and some are reproduced below: 153 

“I liked its simplicity and easy usage and the use of app does not require any 154 

navigational training as it is really easy to navigate”. 155 

 “The app does not require any skill to start as I just launched the app and it 156 

itself guided me what to do by the hints of hand symbol”. 157 

 “It does not take much time to diagnose the disease as it quickly shows the 158 

diagnostic results after getting symptoms from the mothers”. 159 

 “In my opinion, this app should be available as a built-in app in all 160 

smartphones. I will use it if it is publicly available.” 161 

After the app was put on the Google Play Store, within 5 days, it received 75+ 162 

downloads, 50+ reviews and current average rating was 4.96 stars out of the 163 

maximum 5. Most users appreciated the diseases knowledge inserted in the 164 

application and rated it with 5 stars. One user commented: 165 

“I am pharmacist. It is very useful app. I suggest that each mom must have this 166 

app in her mobile. The information related to any disease and their treatment in 167 

it is according to modern treatment guidelines provided by different agencies 168 

that are established in US and other developed countries. So, information 169 Prov
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provided by this app is not only correct but also updated. That is why I give this 170 

app five stars.”  171 

Few of the other comments are given below: 172 

“Very useful app. provides a necessary info to take care and use precautions” 173 

commented another user.”; “Best fit for kids' diseases awareness.”; “Perfect for 174 

Learning, And Easy to use.”; “Wow, amazing knowledge for mothers.”; “Good 175 

for childhood diseases knowledge.”; “It is very informative app.”; “Useful for 176 

mothers.” 177 

The diseases with the most visits were iron deficiency anaemia (IDA) 1.57K 178 

visits in English language (EL); malaria and meningitis 1.31K visits in EL; 179 

malnutrition 1.27K visits in EL; pneumonia 1.25K visits in EL and 1.29K in 180 

Urdu language (UL); tuberculosis 1.29K visits in UL; and diarrhoea and asthma 181 

1.19K visits in UL. 182 

 183 

Discussion 184 

The proposed app was found to be a useful learning tool for the treatment of 185 

childhood infectious diseases at home. Its salient features included easy 186 

symptoms detection, disease description, easy precautions, healthy nutritional 187 

instructions and video guidelines by the paediatricians. 188 

Mothers with varying level of education and with very less exposure to 189 

technological advances can easily use this app as it supports Urdu language, an 190 

audio feature and hand-hint overlays for illiterate mothers. The goal of teaching 191 

all mothers about childhood diseases was executed successfully and they all 192 

were able to diagnose diseases. They were interested in disease learning and 193 

showed interest in using it when made available online and on governmental 194 

public health directories across Pakistan. They admired its easy navigation, 195 

simplicity, worth, its free-of-cost availability and efficacy.  196 

Moreover, mothers’ awareness makes a vital contribution towards mortality 197 

minimisation in children aged <5. The app provided a platform to educate 198 
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mothers about the health of their kids and to raise awareness of childhood 199 

diseases among the mothers. 200 

The initial version of the app supported most of the common childhood 201 

diseases. In the future, more diseases, nutritional guidelines and more 202 

preventive steps would be added. This version is bilingual, but the app would 203 

also be available in local languages of Pakistan in the future. 204 

 205 

Conclusion 206 

All subjects showed acceptance for the app and affirmed its easy usability, 207 

especially by mothers who had no formal education. 208 

 209 

Disclaimer: The app does not provide any medicine prescription, dose usage or 210 

alternation to medical processes. 211 

Conflict of interest: None. 212 

Source of Funding: None. 213 

 214 

References 215 

1.  Global health observatory (GHO) data [Internet]. [cited 2019 Feb 02]. 216 

Available from: http://www.who.int/gho/child_health/en/  217 

2. Global Health Observatory (GHO) data, Under-five mortality [Internet]. 218 

[cited 2019 Feb 02]. Available from: 219 

http://www.who.int/gho/child_health/mortality/mortality_under_five_text220 

/en/  221 

3. The state of the world’s children 2016, A fair chance for every child 222 

[Internet]. UNICEF; 2016 June. [cited 2019 Feb 02]. Available from:   223 

https://www.unicef.org/publications/files/UNICEF_SOWC_2016.pdf     224 

4. Levels and trends in child mortality report. UN inter-agency group for 225 

child mortality estimation [Internet]. 2015. [cited 2019 Feb 02]. Available 226 

from: 227 

Prov
isi

on
all

y A
cc

ep
ted

 fo
r P

ub
lic

ati
on



9 

http://www.un.org/en/development/desa/population/publications/mortalit228 

y/child-mortality-report-2015.shtml/  Pakistan ranked 6th among high 229 

disease burden countries [Internet]. 2016 June 2. [cited 2019 Feb 02]. 230 

Available from: http://www.app.com.pk/pakistan-ranked-6th-among-231 

high-disease-burden-countries/ 232 

5. WHO methods and data sources for global causes of death 2000-2015, 233 

global health estimates technical paper who/his/his/he/2016 [Internet]. 234 

Geneva: World Health Organization, 2017 January. [cited 2019 Feb 02]. 235 

Available from: 236 

http://www.who.int/healthinfo/global_burden_disease/GlobalCOD_meth237 

od_2000_2015.pdf.  238 

6. Iftikhar A, Bari A, Bana I, Masood Q., “Impact of maternal education, 239 

employment and family size on nutritional status of children,” Pakistan 240 

Journal of Medical Sciences, 2017 241 

7. Imam HSH, Chohan FA, Murtaza M, Qamar I, Zahra FT, Shahab A, et al, 242 

“How illiteracy affects the health of women and their children in PMC 243 

Colony F Block,” APMC, 2017 244 

8. Khan MT, Zaheer S, Shafique K., “Maternal education, empowerment, 245 

economic status and child polio vaccination uptake in Pakistan: a 246 

population based cross sectional study,” BMJ Open, 2017 247 

9.  Ghulam Mustufa Zahid. Mother's health-seeking behavior and childhood 248 

mortality in Pakistan. Pakistan development review, 1996. 249 

10.  Maternal, Newborn and Child Health (MNCH), health and nutrition 250 

Pakistan [Internet]. Save the Children. 2017. [cited 2019 Feb 02]. 251 

Available from: https://pakistan.savethechildren.net/what-we-do/health-252 

and-nutrition. 253 

11. Anwar-ul-Haq, Hameed Mumtaz Durrani, Ramesh Kumar and Salma 254 

Mumtaz Durrani. Recognizing the danger signs and health seeking 255 Prov
isi

on
all

y A
cc

ep
ted

 fo
r P

ub
lic

ati
on



10 

behavior of mothers in childhood illness in Karachi, Pakistan. Universal 256 

Journal of Public Health, 2015. Available from: 257 

https://pdfs.semanticscholar.org/563d/287728e3e80bef8351ae9142beb6b258 

34dde4a.pdf  259 

12. School Health Program: A strategic approach for improving health and 260 

education in Pakistan [Internet]. 2010. [cited 2019 Feb 02]. Available 261 

from: 262 

http://unesco.org.pk/education/documents/publications/School%20Health263 

%20Programme.pdf 264 

13.  Health and Nutrition Program: NIDA-Pakistan [Internet]. 2012. [cited 265 

2019 Feb 02]. Available from: http://www.nidapakistan.org/ta3.php 266 

14.  Ponum M, Hasan O and Khan S. EaSyDetectDisease: An Android App 267 

for the Early Symptom Detection and Prevention of Childhood Infectious 268 

Diseases. Interactive Journal of Medical Research. 2019;8(2): e12664. 269 

Available from: https://www.i-jmr.org/2019/2/e12664/  270 

15. J. Nielsen and T. Landauer. A mathematical model of the finding of 271 

usability problems. INTERACT '93 and CHI '93 Conference on Human 272 

Factors in Computing Systems, 1993. 273 

 274 

------------------------------------------------ 275 

 276 

Table 1: Common Diseases Derived from Diagnostic 277 

Diseases Frequency 

Chicken Pox 6 

Diarrhoea 9 

Febrile Fits 1 

IDA 2 

Measles 3 

Mumps 1 Prov
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Pertussis 4 

Typhoid 4 

Total 30 

IDA: Iron deficiency anaemeia. 278 

 279 

---------------------------------------------- 280 

 281 

 282 
Figure 1: Interfaces in English and Urdu 283 

 284 

----------------------------------------------- 285 

 286 
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 287 
Figure 2: Levels of Education of Mothers 288 
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