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Abstract. – OBJECTIVE: The COVID-19 pan-
demic has greatly affected the health sector, es-
pecially the speed of healthcare services in hos-
pitals, such as nursing care. This is caused by 
the low ratio between the number of resourc-
es available and the number of cases handled, 
which leads to suboptimal services. One of the 
solutions to this problem is to implement a dig-
ital (mobile) nursing care information system. 
Therefore, this study aims to produce a digital 
(mobile) nursing information system model that 
is suitable for hospitals. 

SUBJECTS AND METHODS: The research 
and development (RnD) method used in this 
study was carried out in three stages, namely, 
analysis of information system needs, prepara-
tion of the model design, and trial of Mobile Nurs-
ing Care Plan Information System (MNCPIS). The 
design was prepared with the Framework for 
Application of System Technique (FAST). A to-
tal of 148 nurses were selected as respondents 
using a simple random sampling approach. Data 
were then collected through interviews, focus 
group discussions, and questionnaires. Fur-
thermore, MNCPIS was assessed with system 
requirements analysis using the Performance, 
Information, Economic, Control/Security, Effi-
ciency, and Service (PIECES) framework.    

RESULTS: The t-test results indicate that 
MNCPIS was more effective and appropriate 
compared to the conventional (manual) types. 
This was indicated by all the variables measured 
in the MNCPIS component, including assess-
ment, nursing diagnosis and evaluation, plan-
ning, and implementation. Based on these find-
ings, the model can be developed as a nursing 
care information system to improve the quality 
assurance of services rendered by nurses.  

CONCLUSIONS: A mobile plan information 
system can be implemented in the nursing care 
department in hospitals to ensure satisfaction 
and quality assurance for the services provid-
ed in hospitals.
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Introduction

The COVID-19 pandemic has greatly affected 
the health sector, especially healthcare services in 
hospitals, including nursing care. Furthermore, the 
number of nurse resources is inadequate to cater to 
the high number of hospital cases, thereby leading 
to suboptimal nursing services. Moreover, the han-
dling of cases is not accompanied by a fast-nursing 
care recording and reporting system, and this re-
duces the productivity, effectiveness, and quality 
of services. This problem is relatively common 
in Indonesian hospitals compared to others out-
side the country. In 2019, only 36 hospitals among 
2.820 in the country met international accredita-
tion standards, while 25% have not been accredit-
ed based on national standards1. One of the factors 
influencing the service quality in these facilities is 
the speed of nursing services, including the use of 
nursing care manual information systems2.

Most hospitals in Indonesia still use manual 
methods, leading to slow and low-quality services 
by nurses3,4. One of the solutions to this problem is 
to implement a digital-based nursing care informa-
tion system, coined the Mobile Nursing Care Plan 
Information System (MNCPIS). This technology 
is expected to optimize and increase the effective-
ness of nurse activities, starting from assessing 
patient data, establishing a diagnosis, planning, 
action records, and evaluations through digital 
methods. Several studies5,6 explored the positive 
impact of nursing information systems on hospi-
tal services. Sulastri and Sari5 (2018) reported that 
electronic-based documentation by nurses reduced 
the risk of errors in intervening, helped in fulfilling 
responsibilities, and improved patient safety by re-
ducing medical errors.

COVID-19 has demanded the prompt need for a 
digitization system in nursing care records; hence, 
it is important to consider a digital-based nursing 
care information system (MNCPIS), which is lack-
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ing in Indonesia. Therefore, this study aims to ana-
lyze the needs of the MNCPIS as well as to devel-
op an accessible, flexible, and accurate information 
system model for patients in Indonesian hospitals.

Subjects and Methods

Study Setting and Participants
The research and development (RnD) approach 

used in this study has three stages, namely, analysis 
of information system needs, preparation of a dig-
ital-based nursing care information system design 
(mobile nursing care plan), and trial of the model. Fur-
thermore, the preparation stage was carried out using 
the Framework for Application of System Technique 
(FAST). This study was carried out at three private 
hospitals in East Java Province, Indonesia from March 
1 to July 30, 2022. The participants were selected 
based on the classification of hospitals in the country. 
The sample size was determined using the formula 
proposed by Lwanga et al7. A total of 148 nurses were 
then selected as respondents using simple random 
sampling. The inclusion criteria comprise a working 
period of more than two years, registration as a nurse 
in a hospital, and willingness to become a respondent. 
The exclusion criteria were nurses who have a high 
position, such as head of room or department.

Questionnaire 
The respondents’ sociodemographic data in-

clude age, gender, working period, and education 
level. The data were collected through interviews, 
focus group discussions, and a questionnaire. 
Furthermore, the questionnaire was used to as-
sess the MNCPIS application using ten questions, 
which served as indicators of the purpose, ease 
(accessibility), facilities, benefits, performance, 
information, economics, control/security, effi-
ciency, and service (Cronbach’s α-value = 0.807).

Data Collection
Data were collected from respondents in three 

hospitals from January to July 2022 through an 
assessment questionnaire using the MNCPIS ap-
plication. Nurses who had difficulty filling out the 
questionnaire were assisted. The purpose, benefits, 
disadvantages, and data confidentiality principles 
were explained to all respondents. They were also 
given full freedom to agree or disagree to partici-
pate, as well as the privilege to withdraw at any time. 
The participants were then asked to sign a consent 
form, after which they completed the questionnaire.

Statistical Analysis
Data from the in-depth interviews and pa-

tients’ health information needs were analyzed 
using content and qualitative analyses, respec-
tively. Meanwhile, inferential analysis was car-
ried out in the second and third stages to obtain 
the difference between the group with the MNC-
PIS and the control group (conventional) using a 
t-test, with a significance value of p<0.05.

Ethical Consideration
This study was approved by the Ethical Re-

view Board (ERB) Committee of Surabaya Mu-
hammadiyah University, Indonesia (ERB number 
631/2022). The consent form contains a statement 
that the participants can withdraw at any time, and 
that the collected data were to be used for only this 
study. They were also assured of their anonymity. 
Subsequently, the participants gave their voluntary 
consent after a thorough explanation. 

Results

Respondents Characteristics
A total of 148 nurses were selected as the 

study respondents. A total of 59.5% of them were 
between the ages of 25-35 years, 64.3% were fe-
males, 53.4% had a diploma in nursing, and 42.9% 
had worked as nurses for over ten years (Table I).

Mobile Nursing Care Plan Information 
System

Figures 1-4 present the preparation results of a 
digital/MNCPIS-based nursing information system 
model. The process started with a use case diagram 

Table I. Respondents characteristics (n = 148).

Variable n %

Age  
  < 25 years 4 (2.4)
  25-35 years 88 (59.5)
  35-45 years 39 (26.2)
  >45 years 18 (11.9)
Gender
  Female 95 (64.3)
  Male 53 (35.7)
Educational level
  Diploma 79 (53.4)
  Bachelor/Nurse Profession 69 (46.6)
Working period
  < 5 years 35 (23.8)
  5-10 years 49 (33.3)
  >10 years 63 (42.9)
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Figure 1. Use case diagram of a digital-based nursing care information system (MNCPIS). 

Figure 2. Sequence diagram MNCPIS.
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of the stages of development, as shown in Figure 1. 
Furthermore, Figure 2 presents the Sequence Dia-
gram of the MNCPIS, while the model for the class 
diagram of the MNCPIS is shown in Figure 3.

Figure 1 shows the MNCPIS process, which 
began with the username and password input 

process, log in, patient registration, and patient 
assessment data. After inputting the patient as-
sessment, a nursing diagnosis automatically ap-
peared. The planning stage involved selecting ex-
isting nursing diagnoses based on priorities. The 
responses were then automatically displayed in 

Figure 3. Class diagram MNCPIS.

Figure 4. Login interface image for MNCPIS.
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the component menu display, and they included 
objectives, outcome criteria, and a list of action 
plans. Furthermore, some options can be selected 
according to patients’ needs from the list of action 
plans. The next stage involves the implementation 
of virginity, which appears automatically after the 
planning stage. Nurses only provided a record of 
the hours, the care date, and the nursing action 
taken. The last stage was the evaluation and inte-
grated records from other health professions. This 
is the end of the process, and indicates that the 
MNCPIS process is complete.

Figure 2 shows a Sequence Diagram of an ex-
ample of MNCPIS, specifically at the patients’ 
assessment stage. This includes log in, create ac-
count, edit profile, input registration patient, pa-
tient records, input patient symptoms, diagnosis 
symptoms, planning stage for symptoms, action 
planning stage, evaluation after action planning 
stage, planning stage review, and result integra-
tion record patient.

Figure 3 shows the systematic arrangement of 
files that make up the database in the MNCPIS to 
display various related data.

Table II shows the effectiveness of using MNC-
PIS for nursing services in hospitals in terms of 
its Performance, Information, Economics, Con-
trol/Security, Efficiency, and Service aspects for 
all variables (p=0.000). 

Discussion

Several studies8-12 were carried out on informa-
tion systems in Indonesia’s health services. Howev-
er, this is the first study to produce a digital-based 
nursing information system model, coined ‘MNC-

PIS’. It can be used by nurses to conduct assess-
ments, diagnosis analysis, nursing planning, auc-
tion records, and evaluation in hospitals. This 
study developed a digital (mobile-based) nursing 
care information system that is suitable for nurs-
es in hospitals. The speed and accuracy of nursing 
care records often affect the time taken to perform 
other duties. To find the correct and appropriate 
model needed, a digital-based information system 
was developed. The model was tested, and a t-test 
was carried out to assess the difference between 
the use of conventional and digital (MNCPIS) 
models. Although the use of nursing care informa-
tion systems is diverse, the digital-based type can 
still be adopted. 

This study demonstrated that the average suit-
ability assessment of the product was suitable for 
the needs with an average value of 3.47 on all vari-
ables/components. This finding indicates that the 
information system is appropriate for nursing ser-
vices in hospitals. The respondents also rated the 
model as less suitable for conventional (manual) 
nursing care information systems with an average 
rating of 1.799 on all variables. The assessment of 
the digital nursing care model was twice as good 
as the conventional type.

The results suggest that the mobile-based nurs-
ing care information system is in line with mod-
ern real-world settings. This is because the android 
system has beneficial features, including an appli-
cation framework where users can use and transfer 
components, such as mobile devices, 2D graphics, 
and 3D graphics based on the open GL library. It 
also contains media support facilities, such as au-
dio and video in various image formats, as well as 
data communication channels, including GSM, 
Bluetooth, Wifi, a camera, a global positioning sys-

Table II. Testing the effectiveness of using MNCPIS for nursing services in hospitals between the control and experimental 
groups (n = 148).

*Significant value at p<0.05. Statistic t-test. 

                                                   Group   

 Nursing Care Plan with  Nursing Care Plan with
 Mobile Nursing Care Plan Traditional (manual)
 (experimental group) (control group) 
Variable Mean ± SD Mean ± SD p-value

Nursing Assessment 3.938 ± 0.240  2.227 ± 0.422 0.000*
Nursing Diagnosis 3.938 ± 0.240 1.136 ± 0.345 0.000*
Nursing Planning 3.953 ± 0.209 2.287 ± 0.456 0.000*
Nursing Intervention 3.953 ± 0.209 1.984 ± 0.540 0.000*
Nursing Evaluation 3.923 ± 0.266 1.363 ± 0.484 0.000*
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tem (GPS) compass, and an accelerator meter. The 
presence of an android application development 
environment, including emulators, debugging 
tools, and plugins for the Eclipse IDE were also 
utilized13-16. As an open-source system for build-
ing an application without any limitations, the An-
droid Software Development Kit (SDK) provided 
the tools and Application Programming Interfaces 
(APIs) needed to develop an application using the 
Java programming language17-21.

The model developed in this study does not 
turn off other applications, and can easily be 
used/implemented. Based on the principle of an 
information system, its data accessibility was 
presented on time, accurately, and appropriately, 
according to users’ needs. 

This study is in line with that by Su et al22, 
where clinical nursing uses an information system 
with a systematic approach based on Mobile Hu-
man-Computer Interaction (M-HCI). The model 
can respond to patient conditions in real-time and 
reduce delays in information availability22. More-
over, a system that combines small screen interface 
design principles with user-defined requirements 
can help users learn faster with less working mem-
ory. Through its implementation, the accumulated 
knowledge and experience of the continuous care 
model are expected to help staff evaluate the dis-
charge planning process to achieve efficient treat-
ment procedures23. These findings are consistent 
with those by Bikmoradi et al24, who report that 
the use of technology through tele-nursing has an 
effect on adherence to the treatment plan. Based on 
these two studies, it is clear that information tech-
nology in nursing is needed to improve the quality 
of healthcare services provided by nurses.

The use of a digital-based nursing care system 
can reduce the use of paper for recording, which 
requires time to write. This model started with 
an assessment, followed by nursing diagnosis 
enforcement, planning, intervention, and evalua-
tion. The proposed model can also assist nurses 
in treating patients more efficiently. It can also 
reduce errors in documenting and evaluating the 
results of the nursing actions given. The results 
show that nurses were more effective, efficient, 
and optimal in carrying out their duties. The uti-
lization of a system that is accurate and paper-
less with real-time data makes it easier to audit 
the nurses working at a hospital. It also makes 
nursing care more integrated, improves patients’ 
safety and quality of care, and increases the use of 
planning based on these standards. Its usage also 
helps multidisciplinary team members to inter-

act based on quality standards, improve service 
quality, and expand access to nursing5,25,26. Fur-
thermore, mobile technology is directly involved 
in health services provided in hospitals. There are 
several health innovations based on mobile sys-
tems, since they are modern and efficient infor-
mation systems27.

One of the strengths of this study is that it used 
representative data based on the inclusion crite-
ria. A test was also carried out to determine the 
suitability and accuracy of a digital-based nursing 
care information system model (MNCPIS) for the 
needs of nurses in nursing care records to provide 
health services.

Conclusions

The use of conventional nursing care infor-
mation systems increased the time required by 
nurses to engage in administrative actions, spe-
cifically in recording nursing care, and this led 
to low-quality services. This situation was expe-
rienced during the COVID-19 pandemic, and an 
increasing number of positive cases. However, the 
use of MNCPIS led to a fast and flexible record-
ing time in nursing care. The mobile model was 
easy to access. Special attention must be paid to 
caring actions, which help to increase the quality 
of nursing services in hospitals. Training related 
to MNCPIS is also needed to provide more infor-
mation about its adoption. Digital literacy skills 
in nursing must be improved to ensure that all 
nurses can use new information technology, spe-
cifically the digital-based nursing care systems.

Acknowledgments
The authors are grateful to the Directorate of Research, 
Technology, and Community Service, as well as the Min-
istry of Education, Culture, Research, and Technology, 
Indonesia, for facilitating this study.

Ethics Approval
Not applicable to this study because it did not involve hu-
mans or animals.

Informed Consent
Informed consent was obtained from all subjects involved 
in this study.



Mobile nursing care plan information system for nursing service in hospitals

19

Conflict of Interests
The authors declared that they have no conflict of interests. 

References

  1) Petriella Y. Only 36 Hospitals in Indonesia with 
World Class Status Jakarta: PT Navigator Infor-
masi Sibermedia 2019.

  2) Munyisia EN, Yu P, Hailey D. The changes in 
caregivers’ perceptions about the quality of in-
formation and benefits of nursing documentation 
associated with the introduction of an electronic 
documentation system in a nursing home. Int J 
Med Inform 2011; 80: 116-126.

  3) Kelley TF, Brandon DH, Docherty SL. Electronic 
nursing documentation as a strategy to improve 
quality of patient care. J Nurs Scholarsh 2011; 43: 
154-162.

  4) Häyrinen K, Lammintakanen J, Saranto K. Evalu-
ation of electronic nursing documentation—Nurs-
ing process model and standardized terminolo-
gies as keys to visible and transparent nursing. 
Int J Med Inform 2010; 79: 554-564.

  5) Sulastri S, Sari NY. Electronic Documentation 
Methods in Improving the Quality of Nursing 
Services. Kesehatan J 2018; 9: 497-502.

  6) Moody LE, Slocumb E, Berg B, Jackson D. Elec-
tronic health records documentation in nursing: 
nurses’ perceptions, attitudes, and preferences. 
Comput Inform Nurs 2004; 22: 337-344.

  7) Lwanga SK, Lemeshow S, World Health O. Sam-
ple size determination in health studies : a prac-
tical manual / S. K. Lwanga and S. Lemeshow. 
Geneva: World Health Organization; 1991.

  8) Mandiri JSSN. Web-Based Health Center Service 
Information System. Indonesian J Software Engi-
neering 2016; 2.

  9) Andrianto P, Nursikuwagus A, editors. Web-
Based Health Service Information System at 
Puskesmas. Seminar Nasional Komputer dan 
Informatika 2017.

 10) Hade S, Djalla A, Rusman ADP. Analysis of the 
Application of Hospital Management Information 
Systems in an Effort to Improve Health Services 
at Andi Makkasau Hospital Parepare. Ilmiah Ma-
nusia Dan Kesehatan J 2019; 2: 293-305.

 11) Saraswasta IWG, Hariyati RTS. A systematic re-
view of the implementation of electronic nursing 
documentation toward patient safety. Enferm Clin 
2021; 31: S205-S209.

 12) Aris Winata IMN, Hariyati RTS. Nurse satisfaction 
level using electronic nursing documentation. En-
ferm Clin 2021; 31: S109-S112.

 13) Asiri H, Househ M. Chapter 20 - The Use of 
Mobile Technologies in Nursing Education and 
Practice. In: Shachak A, Borycki EM, Reis SP, ed-
itors. Health Professionals’ Education in the Age 
of Clinical Information Systems, Mobile Comput-

ing and Social Networks: Academic Press 2017: 
421-433.

 14) Tiwari A, Prakash J, Groß S, Hammer C. A Large 
Scale Analysis of Android -Web Hybridization. J 
Syst Softw 2020; 170: 110775.

 15) Da Silva R, Baptista A, Serra RL, Magalhães 
DSF. Mobile application for the evaluation and 
planning of nursing workload in the intensive care 
unit. Int J Med Inform 2020; 137: 104120.

 16) Sardi L, Idri A, Redman LM, Alami H, Bezad 
R, Fernández-Alemán JL. Mobile health appli-
cations for postnatal care: Review and analysis 
of functionalities and technical features. Comput 
Methods Programs Biomed 2020; 184: 105-114.

 17) Hidayat AAA, Uliyah M, Sukadiono S, Aziz NA, 
Taufiqurrahman T. Patient Health Information 
System for Discharge Planning in Nursing Ser-
vices in Hospitals. Sys Rev Pharm  2020; 11: 
514-518.

 18) Hidayat AAA, Uliyah M, Sukadiono S, Taufiqur-
rahman T. Information system model of discharge 
planning based on android in hospital. IJCIET 
2018; 9: 941-948.

 19) Kuo MH, Wang SL, Chen WT. Using information 
and mobile technology improved elderly home 
care services. Health Policy Technol 2016; 5: 
131-142.

 20) Hussain M, Zaidan AA, Zidan BB, Iqbal S, Ahmed 
MM, Albahri OS, Albahri AS. Conceptual frame-
work for the security of mobile health applications 
on Android platform. Telemat Inform 2018; 35: 
1335-1354.

 21) Lou D, Chen X, Zhao Z, Xuan Y, Xu Z, Jin H, Guo 
X, Fang Z. A Wireless Health Monitoring System 
based on Android Operating System. IERI Proce-
dia 2013; 4: 208-215.

 22) Su KW, Liu CL. A Mobile Nursing Information 
System Based on Human-Computer Interaction 
Design for Improving Quality of Nursing. J Med 
Syst 2012; 36: 1139-1153.

 23) Chang CL, Cheng BW, Su JL. Using case-based 
reasoning to establish a continuing care informa-
tion system of discharge planning. Expert Syst 
Appl 2004; 26: 601-613.

 24) Bikmoradi A, Masmouei B, Ghomeisi M, Ro-
shanaei G. Impact of Tele-nursing on adherence 
to treatment plan in discharged patients after 
coronary artery bypass graft surgery: A quasi-ex-
perimental study in Iran. Int J Med Inform 2016; 
186: 43-48.

 25) Tarigan R, Handiyani H. Benefits of implement-
ing computerized nursing care documentation 
in improving the quality of nursing care. Ilmiah 
Kesehatan Pencerah  J 2019; 8: 110-116.

 26) Stubenrauch JM. Health Information Technology: 
A HIT with Nurses? Am J Nurs 2009; 109: 17-18.

 27) Zhang X, Zhang P. Mobile technology in health in-
formation systems–a review. Eur Rev Med Phar-
macol Sci 2016; 20: 2140-2143.


