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ABSTRACT

The Survey Statistics Information System is intended for use by the research and
administrative staff of the Novaliches District Hospital to streamline their patient
satisfaction survey process. Since the current process is, depending on department,
either to get all patients, or to use convenience sampling, there would either be too
much work (if all patients were surveyed), or a possibility of bias (since not all
patients have an equal chance of selection). The objective of this information system
is to move surveys towards a probability sampling, which saves time and effort on
the staff implementing the survey. The information system also provides automated
statistical reporting with visualizations, which translates into actionable insights on
the part of hospital administration, without needing to hire trained statisticians to

interpret statistical reports.

Keywords: survey, sampling, statistics, hospital, patient survey, Novaliches District

Hospital
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Chapter 1
THE PROBLEM DOMAIN
The Novaliches District Hospital (NDH) was established in 2001 to provide

quality healthcare services to residents of the Greater Novaliches Area, as well as
other neighboring communities. It envisions itself as a general hospital that makes
the 4As of health possible: readily Available, Accessible, Affordable and Attainable
healthcare for the public (NDH, 2017). This hospital serves, on the average, around
2,000 outpatient patients, 700 in-patient admissions, and 500 emergency-room

cases every month. (Reboton, personal interview, April 2018)
A. Statement of the Problem

This information system project was designed to facilitate research conducted
by the Novaliches District Hospital, such as its patient satisfaction surveys. The
system did this by providing a means of selecting those to be sampled, as well as a
way for survey data to be entered, and statistical analysis to be conducted, with
minimal manual intervention, rather than getting information from more than 3,000

patients every month.
B. Background and Objectives of the Project

The NDH is required to perform patient satisfaction surveys, both as a
Department of Health requirement, and for its quality management system (QMS) to
maintain and facilitate its 1SO quality standards. These surveys are manually
implemented, tabulated manually into Microsoft Excel, and presented as-is without

statistical analysis.

There are two different patient satisfaction surveys being implemented. One

survey is given to in-patients, who stay in the hospital’s wards, while the other survey

1



is given to patients who seek out-patient treatment. These surveys are given to
selected patients in the four departments of the hospital: Pediatrics, Internal
Medicine, Surgery, and Obstetrics/Gynecology. These are manually implemented by
the nurses of the NDH. For departments with many patients (i.e. Pediatrics),
convenience sampling is performed — in this way, only some patients are surveyed
(as chosen by the nurses). For other departments, surveys cover all patients as they
are being discharged. Samples of the in-patient and out-patient surveys are available

in the Appendix.

An issue raised with this is that the nurses, having other tasks to attend to,
tended to deprioritize survey implementation. This is because they had to get
responses from as many patients as possible. Statistical sampling will be of help to
them, since if they do not have to get all samples for the survey, their workload is

lessened and they could focus on other, more critical tasks.

Another issue that was raised was that there was little, if any, statistical
training received by hospital staff, including administrators, physicians, nurses, and
medical records staff. Due to budget constraints, the hospital could not afford to hire
staff with statistical backgrounds to serve as statisticians for the survey. This is why

the hospital does not perform statistical analysis on the collected data.

Statistical analysis that can be performed includes hypothesis testing (On
average, is the data collected better than the defined null hypothesis?), as well as
correlation and relationship tests (Is there a relationship between time spent in line
and patient satisfaction?). Visualizations could also be added to the statistical

analysis for the researchers to more easily understand this analysis.




The objectives of this project were to:

e Provide a sampling frame from which patients may be selected for the patient
satisfaction survey

o Efficienize the survey process by only selecting samples, instead of collecting
data from all patients. This is done based on currently accepted statistical
practice

e Provide means for data entry for the sample that is secure, and keeps the
patient’s confidentiality; and that lends itself to statistical analysis

e Provide means for seamless, appropriate, and user-friendly statistical analysis
based on the data entered. Reports output as a result of statistical analysis
must be standardized to align with best practices. There must also be a visual
component to these analyses for the appreciation of the hospital staff.

» Provide these tools in a cost-effective manner, using free/open-source tools.
C. Significance and Scope of the Project

This project is intended to facilitate patient surveys conducted within the
Novaliches District Hospital. Because the Department of Health requires hospitals to
conduct patient surveys, with the objective of providing better service to their

patients, a way to simplify the survey process for them was developed.

This project made the survey process for the hospital more efficient. By
automating the survey sampling, data collection, and statistical analysis of the
collected data, the project has lessened the workload of nurses, of administration
staff, and has enabled the hospital administration to obtain insights from the data.
These insights will have led to better patient service, which was intended to result in

greater positive feedback.



In addition, as it is the vision of the hospital to become a Level 3 (teaching)
hospital, which trains residents to perform clinical research. It is hoped that once this
has occurred, the project could be extended to facilitate the clinical research

performed by its residents.

D. Documentation of Existence and Seriousness of the Problem

Before this system, there was currently no information system handling survey
sampling, as the patient satisfaction survey was manuaily implemented. This
resulted in less manpower available to do other tasks. On the other hand, survey

work load was on top of the other work performed by implementors.

The current implementors of this survey are the nursing staff, who also have
to take care of the patients. As such, survey implementation usually took a lower

priority compared to other duties (Reboton, personal interview, October 2017).

In addition, no statistical analysis was done on this survey, due to a lack of
trained manpower — the administrative staff have little, if any, statistical training. Only
manual calculations of totals, and graphs of the totals, were performed on this, until

the information system was developed.




Chapter 2
REVIEW OF EXISTING ALTERNATIVES

Existing alternatives were sought for each stage of the process — whether sample
survey selection, statistical analysis, or statistical report generation. These
technologies were compared, and approaches from these technologies which can be

leveraged, were leveraged.
A. Surveying Software

R has the survey package, which is free, open-source, and allows users to take a

statistical sample. (Lumley, 2017)

SAS has SAS/STAT — where there is a command, proc surveyselect, that creates
statistical samples. This creates samples, but the cost of SAS licensing is US$8,700
for the first year, and 25-30% of that amount thereafter (Dinsmore,2014). For the
purposes of this project, then, SAS would be too cost-prohibitive for analysis

delivery.

Open Epi is a web software that calculates optimal sample sizes based on the type
of study to be conducted. According to the documentation, “OpenEpi provides
statistics for counts and measurements in descriptive and analytic studies, stratified
analysis with exact confidence limits, matched pair and person-time analysis, sample
size and power calculations, random numbers, sensitivity, specificity and other
evaluation statistics, R x C tables, chi-square for dose-response, and links to other
useful sites.” (Dean et al, 2013). However, since this is publicly available on the
Internet, it could not directly interface with current patient records due to security and

confidentiality concerns.



B. Statistical Analysis
The following software can perform the necessary statistical analysis:

SPSS Statistics is a widely used program for statistical analytics, which contains a
comprehensive set of statistical tools. Its drag and drop interface makes it simple
and easy to perform statistical analysis across multiple data sources (SPSS, 2017).

However, it is priced at USD 99 per month for a single user subscription.

R is a free software environment for statistical computing and graphics. It compiles
and runs on a wide variety of UNIX platforms, Windows and MacOS. (R Project,
2017) As R is free, and open-source, it provides the best fit for this system.
Moreover, it could be integrated into web programs / servers through extensions

such as RApache (Horner, 2013)

SAS (once known as the Statistical Analysis System) (SAS, 2017) is a software suite
that can mine, alter, manage and retrieve data from a variety of sources and perform
statistical analysis on it. SAS provides a graphical point-and-click user interface,
called the SAS Enterprise Guide, for non-technical users and more advanced

options through the SAS language. (Encyclopedia of Research Design, 2010)

Excel could also perform limited statistical analysis via the Analysis ToolPak.
However, this may not include nonparametric statistics, which are also going to be

used for this project.



C. Statistical Reporting

Statistical analysis can be done via software. However, reporting is done manually
by statisticians. One could automate this, using solutions similar to those offered by
Narrative Science (Quill) — which has pioneered in a field called Natural Language

Generation (NLG).

Leveraging Natural Language Generation for statistical report automation will greatly
help increase the understanding of statistical reports, without need for a statistical

background. (Narrative Science, 2017)

In addition, for any free-text items, word cloud analysis could be used. This is a
visual representation of the frequency of words that were submitted during the

survey. (Better Evaluation, 2017)

Tools for visualization of the statistical analysis are also considered. This includes
such software as R (R Project, 2017), and Weave (Weave Technology, 2017). These

platforms help transform statistical data and analysis into visual insights.

Approaches for survey results generation were also considered. For the purpose of
this research, surveys will be divided into large and small. Large means there were
more observations than the optimal survey size, while small means that there are
less observations than the optimal survey size. Large surveys can be generalized,
hence lend themselves well to parametric statistical analysis, while smaller surveys

lend themselves to nonparametric statistical analysis.

Smaller sample sizes generally do not approximate the normal distribution, as per
the Central Limit Theorem. As such, the most popular statistical tests, such as the z-

test for hypothesis testing, the chi-square test of independence, and the Pearson’s r



correlation cannot be reliably used for analysis. (Mood et al, 1978) However, a
certain class of tests, called nonparametric statistical tests, can be used with smaller
samples. These tests make no assumptions about the statistical distributions of
variables; hence, these are useful for smaller sample sizes (Hollander et al, 2003).
Examples of nonparametric statistical tests include the Wilcoxon signed rank test (an
analogue to t-tests for hypothesis testing), as well as the Kendall’s tau test of

correlation (an analogue to the Pearson'’s r correlation test).

Larger sample sizes make for more random variables, which would approximate the
normal distribution, by virtue of the Central Limit Theorem (Mood et al, 1978). With a
sufficiently large sample, it is more likely that the averages of the (random)
observations would be close to the expected value (or mean), by virtue of the Weak
Law of Large Numbers (Mood et al, 1978). As such, assumptions about their
distribution can be made (invariably, this would be the Normal distribution) (Mood et
al, 1978). This allows more popular statistical tests, such as the z-test for hypothesis
testing, the chi-square test of independence, and the Pearson’s r correlation to be

used, as long as the sample is of sufficient size. (Mood et al, 1978)




Chapter 3
METHODOLOGY
A. Conceptual Framework

The framework that was implemented for this project can be summarized in

the process diagram below:

Figure 1. Process diagram for the Survey Statistics Information System:

Statistical

_Sampling: 5 " St-é-tis‘ﬁcal

~ Frame | Analysis

Reporting

The sampling frame is the source of the sample to be taken (Sarndal, et. al.,
2003). As such, this interfaced with the existing patient database of the Novaliches

District Hospital.

To save on costs, the survey proper was still implemented manually by the

nursing staff, who provided all sample sheets to an encoder for data entry.

Once the data is entered into a database of sample responses, statistical
analysis could be performed on the data. Statistical analysis included creation of
descriptive statistics (to further summarize the data, as compared to previously only
graphing totals), hypothesis testing (against a null hypothesis set by the
researchers), and correlation/independence testing (between two variables /

questionnaire responses).



Statistical reporting was thus automated. The web page itself provided
directions as to how to create reports, with sample values provided. The output of
this statistical reporting, both tabular and graphical in format, was readable to
laymen, although a dictionary was also provided for the hospital staff to understand

outputs.

The information system that was implemented is a Web information system,
that is accessible only within the intranet of the hospital (to maintain the system'’s
security), and that can access application programming interfaces (APls) as

necessary.
B. Rationale for the Framework

The rationale for the framework is that it aligns to currently accepted statistical
practice — survey sampling requires a sampling frame, after which data from that
statistical survey will be tabulated; and only after that can statistical reports be

generated.
C. Technologies Used
To implement the information system, the following technologies were used:

In order to create the sampling frame, to sample patients, and to add their
inputs to the system, a database management system (DBMS) was required. For
this implementation, MySQL was used, as this is the most popular open-source

database solution (MySQL, 2017).

For statistical analysis, graphing, and visualization, the open-source language

R was used. In order to implement this properly within the confines of the Web
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information system, this was used alongside Apache in a server-side system called

RApache.

The R language supports sampling, statistical analysis, and graphical output,
making this the backbone for all statistical calculation and sample generation
(Lumley, 2017) (R Project, 2017). Since R was free to install, and open-source, it
was cost-effective, yet extensible using packages, which made this system powerful.

This was why R was used in the system.

This web application was created using HTMLS5 standards, enhanced by
Cascading Style Sheets (CSS) files ported from Bootstrap, in order to create an
aesthetically pleasing and user-responsive design. This was implemented by the free
(for Windows users) software Microsoft Expression Web 4 as an HTML page

designer and PHP script generator.

The server implementation for this web application was done in Ubuntu, with a
Linux, Apache, MySQL, and PHP (LAMP) stack; in order to enhance the server,
RApache was necessary (Horner, 2013). Results processing was done via a
combination of JavaScript Object Notation (JSON) outputs from RApache’s R script

handling process, and PHP scripting to output a workable set of statistics outputs.

11




Chapter 4
IMPLEMENTATION
A. Concept

Figure 1 is repeated below, as this shows the concept of the Survey Statistics

Information System:

Figure 1. Process diagram for the Survey Statistics Information System:

Statistical

" Sampling | | Statistical

Frame Analysis

Reporting

The design of this project is a system that closely matches the existing

currently accepted statistical practice of:

1. Sampling Frame — source of observations to be sampled — this was the patient

database, which was also the source of survey sampling.

2. Data Entry and storage — once the survey / trial has been performed, data entry
was performed for each result. There is a choice for the encoders to either enter
each entry into the database, or upload one CSV file containing the results of all
surveys that were performed. This was then stored in a database for later statistical

analysis.

3. Statistical Analysis Module — once data has been input into a database, this

module would run, and create reports with all appropriate statistical tests being done:

12




Hypothesis Testing (if selected, the hypothesized null value must be provided)
Correlation Testing (a correlation table will be output)
Tests for Independence (this would be done pairwise)

The report would also contain descriptive statistics, to make it easier to
identify demographic trends within the data. It will also contain graphs and charts, in
order to provide visualizations of the data, and of the statistical tests being done to

the data.

Statistical tests in the report can be done in a parametric, or non-parametric
approach, depending on the sample size. These were discussed in detail in Chapter

2 — Review of Alternatives.

B. Methods

The following methods were used to create, prototype, test, and complete the

project:

Review of Existing Systems: Existing systems were documented based on
interviews with the client. It was found out that surveys were done manually, so this

information system automated the process due to client need.

Literature review and Assessment of Existing Alternatives: For this project,
both statistical literature and systems development literature are intended to be
consulted and mined for best practices. In addition, existing systems such as SAS,
SPSS, R, and Excel's Analysis Toolpak were compared. Weak points were
identified, which were addressed within this project. The results of this literature

review could be found in Chapter 2 — Review of Alternatives.
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Production of prototypes — The plan of action was to produce a minmum
viable product by January 2018, for the hospital to try out its latest survey data on.
There were changes in the use cases and functional requirements due to identified
changes in the ability of the program to be implemented, given time constraints. For
instance, instead of granting the administrator all powers, his role was reduced to

profile management. He could create dummy users for the other roles.

This is shown in Tables 1 and 2 (Use Cases and Functional Requirements,

respectively)

Table 1. Use Cases

User Use Case

System Administrator UC-01: Application Access
System Administrator UC-02: Login

System Administrator UC-03: Logout

System Administrator UC-04: Create user
System Administrator UC-05: Modify user
System Administrator UC-06: Delete user

Medical Records Officer | UC-07: Modify own profile
UC-08: Create additional patient
Medical Records Officer | record

Medical Records Officer | UC-09: Modify Patient Record
UC-10: Delete patient record (for
Medical Records Officer | erroneous patient record)

Researcher UC-11: Modify own profile
Researcher UC-12: Sample Size Determination
UC-13: Creation of the Actual
Researcher Sample for Implementation
Researcher UC-14: Statistical Analysis Selection
Researcher UC-15: Statistical Report Generation
Encoder UC-16: Modify own profile
Encoder UC-17: Import from Excel / CSV
Encoder UC-18: Data Entry

14



Table 2. Functional Requirements

Functional Requirements
F-00: Main Menu
F-01: Login/Logout
F-02: Profile Management
F-03: Sampling Frame
F-04: Data Entry Module
F-05: Statistical Analysis and
Report Generation Module

Part of the system design involved database creation. The following

databases were created for the system: Logins (a listing of all authorized users in the

system), Patient Information (pertinent patient details for the sampling frame), In-

Patient Survey Data (survey information taken from the in-patient survey), and Out-

Patient Survey Data (survey information taken from the out-patient survey). Figure 2

contains the Entity-Relationship Diagram of these databases:

DO

PatienttD
PR
\
PatientName
. r/ Survey
Takes in-Patient Survey Responses
S
PatientiD
PatienttD
/‘"\

PathentName

(' PpatientName =
\Q Patrent Qut-Patient Q
Survey esponses

Patient

Figure 2. Entity-Relationship Diagram
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Prototype testing was performed with the main proponent of this system. The
system was demonstrated to him, and he performed User Acceptance Testing (UAT)

on this system, as well as answered the software usability survey for this.

Preparation of final project documentation/report was performed after this

testing.

C. User Testing and Project Assessment

As soon as the system was completed, a meeting was held in order to test the
prototype. For this purpose, a dummy database was constructed with the same fields
as the patient database to be created. Samples were obtained from the patient
database, which were given a mock survey. Data entry was simulated, and the

survey databases for in-patient and out-patient surveys were checked for issues.
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Chapter 5
RESULTS AND DISCUSSIONS

In order to fulfill the objectives of this project, which are to provide a sampling
frame, to efficienize the survey process by selecting samples, to provide means for
data entry and simplified statistical analysis, and to provide these in a cost-effective
manner, a web application was designed for the Novaliches District Hospital’s patient

survey.

The web application involved logins to ensure security, which was done for
four classes of user: Administrators, responsible for user profile creation;
Researchers, who will select the sample and create the statistical analysis; Medical
Records staff, responsible for the patient database; and Encoders, who are

responsible for data entry of survey responses. Figure 3 shows the login page.

1t (B = FilAn G Tx wh M Lr WwhiE1.0J w )E u 51504t piSriNR et = a - 0 X
&~ (D HNotsecure 19216856107 1 :

Welcaome to the Novaliches District Hospital

Survey Statistics Information System

Logh

Don't have an 3ccourt? Please centact our administrater for assistance.

1135 PM

# 99 423708 a

eému,gﬁyoﬂgr ﬂi-,l}:“f“‘ﬁ‘-‘"“'

Figure 3. The Survey Statistics Information System Login.
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Researchers have access to sample creation, wherein they will input the
statistical tests to be done, as well as statistical requirements for these tests. These
will then use the power calculation methodology of R to create a sample survey,
which would then be manually implemented, and then encoded separately. Figure 4

below shows how a researcher could create a sample:

A @ wE B Sg e wr A L WL EL O . ¢ t *» Ge )T G r NR LF e ¥

< C @ 19216856107

b4

Select survey base. = In-Patient Qut-Pavent

Significance Lovel
905

Efiect Sze

02

Pawar

375

Test Typa

One Sample t-Test *

Submit

Figure 4. Sample Creation in the Survey Statistics Information System.
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o

- C @ 19216855108 i i
Welcome.

Ploase select a statistica! analysis to be pedformed from the dropdown bution

Selpct Statistical Analysis:

For a summary of the surveyed patenls select “Summery Slabisbes”
To test hypatheses (e.g. if one group 1s better than another), select "Hypothesis Testing™
To lest whether two numeric ilems are related select “Correlation Analyss”.

To test whether two calegornical (non-numenc) tems are related, select "Chi-Square Analysis”

1141 P

@ B EEe 2 ~afeam J0 8

Figure 5: Statistical Analyses in the Survey Statistics Information System.
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There are a number of statistical analyses that can be performed on the
survey data. For instance, one can obtain summary statistics (with corresponding
graphs comparing average scores for each employee/resource type in the hospital).

These are shown in Figure 6 below.

See dassnstve lalizlics Lelow
Mocn Std_Dev Medien MinMax
] 4

[

316570 4032
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Farzer. 2 383130 4032
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h

"

o
P kb L
T R S S
Bk ke B e

Distritastian of Avetage Survey Score

€ 9 mAa ® @ © 9 7T B & = 9 M O - [EE

Figure 6. Descriptive Statistics of the Patient Survey.

Encoders have access to the data entry module of survey responses. They
could enter survey responses, which were already designed in the system, to make it
easier for them to enter data. Figure 7, 8, and 9 shows how the encoder can input
data into the data entry module. Figure 8, in particular, shows how the encoder can

input either into the In-Patient survey or the Out-Patient survey:
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Figure 7: Encoder’s Landing Page
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Figure 9. Encoder’s Survey Input.
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The Medical Records staff has access to the entire patient database. They
could add or remove patients as necessary from the entire sampling frame. This is

shown in Figures 10 and 11:
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Figure 10: Add Patient Record
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Figure 11: Remove Patient Record

Administrators have access to the profile creation area, where they could
create or delete user profiles for the other users. This is shown in Figure 12 — the
Administrator screen. Figure 13 and 14 deal with profile creation and deletion,

respectively.
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Chapter 6
CONCLUSIONS

The patient satisfaction survey, as a requirement of the Department of Health
and a quality management tool, is important to gauge how patients see the hospital's

services, thereby providing a way for the hospital to improve its services.

The Novaliches District Hospital, as a secondary hospital, is required to
implement this survey. In order to make the process more efficient for them, the
project aimed to implement a web application that could serve as sampling frame,

source of survey gathering information, and hub for simplified statistical analysis.

The project’s objectives, which are reiterated here, were successfully attained
by this system.

Objective 1 — to create a sampling frame — was accomplished by the sampling
module of this system, which took the patient database and used it to create random
samples.

Objective 2 — to efficienize the survey process by selecting samples — was also

accomplished within the sampling module of this system, since instead of creating a

census, the hospital only has to extract information from fewer subjects.

Objective 3 — to provide data entry for the survey's results — was accomplished

by the data entry module, which provided encoders two means of inputting data:

manually for each survey, or via uploading an existing CSV file.
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Obijective 4 — seamless, appropriate, user-friendly, and visual statistical analysis
— was accomplished by the researchers'/statistical analysis module, which calculated

statistics from the patient data obtained using the data entry module

Objective 5 — cost-efficiency- was provided by the fact that all of the tools utilized
in the creation of this survey were free and open-source, from the R program to the

server side programs being used.

The technologies and tools used for this are appropriate, such that for as long as

there is a working intranet, and server, this program could work in the hospital’s

network.

The researcher learned more about web development, about coding in PHP,
parsing JSON outputs between R and PHP, HTML forms, and the creation of a web

information system. Database knowledge was also learned, through the setup of

databases for patients, survey results, and logins.
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Chapter 7
RECOMMENDATIONS

Although the Survey Statistics Information System was completed, the
researcher has found a number of possible improvements which could be done in
the future. These include adding the date the survey was taken, and extracting
statistics from survey date (for trend and seasonality analysis — if the average scores
went up or down for one personnel type, as an example). One could also create
plots over time to visualize these trends. One could also extract the actual responses

by patients via a database export feature, in the future.

As data privacy is a pressing topic, especially considering hospital data, it is
also recommended to enhance the security of this system, with regards to its

handling of patient data.

The researcher also has recommendatioﬁs to policy — the Department of
Health’s policy requiring hospitals to perform patient surveys must be revisited. If this
policy is to continue, there must be informed consent, where the patient knows what
his data is being used for. This is in line with provisions in the Philippines’ Data

Privacy Act of 2012.

There were alternatives that were explored, but were not implemented in this
research for security reasons — these required outside application program interfaces
(APIs) which may take the data provided to it and use it in a manner inconsistent
with the patients’ rights to data privacy. These included Natural Language

Generation, as well as word cloud analysis. These could be used in systems that do

not require as much confidentiality as hospital information systems.
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For further research, it is suggested to create similar programs for other
hospitals, subject to their survey needs. Other applications could also be explored for

the creation of survey data, such as in market research and others.

The future researcher may wish to improve this system by adding other
statistical tests such as, but not limited to, analysis of variance (ANOVA), regression
analysis, and exploratory data analysis. Furthermore, since the system runs on R, it
could leverage other web applications that use R, such as Shiny (R Studio, 2018).
The researcher also suggests exploring the use of these web applications to develop
statistical information systems. Also, for the medical records section, there may be

an easier way to remove patient records than doing a dropdown, especially when

there are over 3,000 records in the dropdown.
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APPENDICES

Annex A. Deliverables and Milestones

1. Proposal - submitted October 21, 2017

2. Revisions — submitted before November 30, 2017

3. Data Gathering (patient surveys, test patient database) — February-March 2018
3. Prototype — was constructed April 7, 2018

4. User Testing and Assessment Plans — finalized April 14, 2018

4. Report of results from user testing — finalized April 18, 2018

Annex B. Qualifications

Samuel Patrick R. Pasamonte
BS Statistics, University of the Philippines — Diliman, class of 2012
Decision Management / Data Capability Analyst, Citibank NA, 2012 - 2017

As data capability analyst, is proficient in creating, maintaining, and reporting on
databases using SQL.

As statistician, has assisted in multiple thesis statistical analyses, both at the

undergraduate level and at the graduate level.
Proficient in SAS, SQL,and Ras a result of undergraduate training.

Learning agenda: The researcher intends to learn web development, and how to

integrate APIs to an existing program, in order to complete this project.
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Annex C. Resource Requirements

This project required the following resources:
1. Hardware: Two computers are required:

a. One desktop/server computer that will run 24/7 as a server for the

information system, with the following specifications:

e 100 GB of disk space for cache
e 8 CPU cores
e 16 GB RAM
o Server operating system (Ubuntu Server 16.04)
b. One desktop/laptop to be used for development, with the following
specifications:

¢ Windows 7/10 (with an Ubuntu virtual machine) or Ubuntu
e Atleast 2 CPU Cores (rated at least 2GHz)

e 8GBRAM

2. Patient Database Access — or, at least, fields that could be used in creating

a dummy patient database for proof-of-concept testing

3. Manpower support - of, at least, an encoder.

4. Access to the project site — Novaliches District Hospital — and its IT spaces
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Annex D. Software Requirement Specifications

INTRODUCTION

The Survey Statistics Information System is intended for use by the research and

administrative staff of the Novaliches District Hospital to streamline their patient
satisfaction survey process. Since the current process is to get all patients, or to use
convenience sampling, depending on department, not all patients have an equal
chance of selection, leading to the possibility of bias. The objective of this

information system is to move surveys towards a probability sampling, which saves
time and effort on the staff implementing the survey. The information system also

provides automated statistical reporting, which translates into actionable insights on
the part of hospital administration without needing to hire trained statisticians to

interpret statistical reports.

USE CASES

The Use Case Suite is arranged based on the four main classes of user:

e System Administrator
e Medical Records Staff
¢ Researcher

e Encoder

USE CASE SUITE

Release Information

Project

Survey Statistics Information System

Internal Release Number

1.0

Related Documents

Use Cases
Use Case Diagram
Feature Set

Use Cases by All users:
UC-01: Application Access
UC-02: Login

UC-03: Logout

Use Cases by System Administrator:

UC-04: Create user
UC-05: Modify user
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UC-06: Delete user

UC-07: Sample Size Determination

UC-08: Creation of the Actual Sample for Implementation
UC-09: Import from Excel / CSV

UC-10: Setup Number and Type of Questions

UC-11: Data Entry

UC-12: Statistical Analysis Selection

UC-13: Statistical Report Generation

For medical records officer (access to the Patient Records Database)

UC-14: Modify own profile

UC-15: Create additional patient record

UC-16: Medify Patient Record

UC-17: Delete patient record (for erroneous patient record)
For researcher/admin staff

UC-18: Modify own profile

UC-19: Sample Size Determination

UC-20: Creation of the Actual Sample for Implementation
UC-21: Setup Number and Type of Questions

UC-22: Statistical Analysis Selection

UC-23: Statistical Report Generation

For encoder
UC-24: Modify own profile
UC-25: Import from Excel /| CSV

UC-26: Data Entry
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USE CASES

Release Information

Project Survey Statistics Information System

Internal Release Number 1.0

Use Case Suite
Use Case Diagrams

Related Documents Feature Set

Default Aspects of All Use Cases

Direct Actors:

Researcher — one who obtains results from the survey, and receives statistical
analysis on data obtained via the survey

Medical Records staff — one who has access to the patient database
System Administrator — user with the highest level of access to the application

Data Encoder — user responsible for inputting data obtained via survey; has
the least access to the application.

Stakeholders: Project owners, as well as researchers from the Administration
Department of the Novaliches District Hospital

Prerequisite: Application must already have been installed in the machine.

Use Frequency: This depends on the user of the application:
Data Encoder — every day, as survey results come in

Medical Records staff — every other day, to ensure that the patient database
is still accessible

Researcher — every day, to obtain fresh samples

Administrators — every week, to keep the system operating efficiently.

Use Cases by All Users:

UC-01: Application Access

Summary: This is expected to be a web application, which should only be
accessible within the intranet of the Novaliches District Hospital. Application
must be accessible, online, and the main menu/homepage should display a

login screen.

Use Frequency: This depends on the user of the application:
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Data Encoder — every day, as survey results come in

Medical Records staff — every other day, to ensure that the patient
database is still accessible

Researcher — every day, to obtain fresh samples
Administrators — every week, to keep the system operating efficiently.
UC-02: Login

Summary: As a user, | have to be able to log into the system. Once logged in,
| should only have access to those features that my role has access to.

Use Frequency: This depends on the user of the application:
Data Encoder — every day, as survey results come in

Medical Records staff — every other day, to ensure that the patient
database is still accessible

Researcher — every day, to obtain fresh samples
Administrators — every week, to keep the system operating efficiently.
UC-03: Login

Summary: As a user, at the end of the working day, | have to be able to log
out of the system.

Use Frequency: This depends on the user of the application:
Data Encoder — every day, as survey results come in

Medical Records staff — every other day, to ensure that the patient
database is still accessible

Researcher — every day, to obtain fresh samples
Administrators — every week, to keep the system operating efficiently.
Use Cases by Administrator:

UC-04: Create user
Summary: As a system administrator, | need to be able to create user profiles.

Priority: Essential

Use Frequency: Once per user to be created

Prerequisites: Login as an administrator
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Scenario:

e Enter “Profile Management’ page

e Select “Create New User Profile”

e Input information on the new user profile

e Input the user’s role (medical records staff, data encoder,
researcher, or system administrator)

e Create username and password (to be provided to the user, who

will be required to change password)

UC-05: Modify user

Summary: As a system administrator, | need to be able to modify user
profiles.

Priority: Essential
Use Frequency: Once per user to be modified

Prerequisites: Login as an administrator

Scenario:

e Enter “Profile Management’ page

o Select “Modify Profile”

e Select profile to be modified

« Modify information in the user profile

UC-06; Delete user

Summary: As a system administrator, | need to be able to delete user profiles.

Priority: Essential
Use Frequency: Once per user to be modified

Prerequisites: Login as an administrator

Scenario:

Enter “Profile Management” page

Select “Delete Profile”

Select profile to be deleted

A confirmation box should appear (“Delete this user?”)

Confirm
User should be deleted. Profile should no longer be visible

36



Use Cases by Medical Records Staff:
UC-07: Edit Own Profile

Summary: As a user, | should be able to edit my own profile information

Priority: Expected

Use Frequency: As there are changes in my information (seldom)

Prerequisites: Login as medical records staff

Scenario:

e Select “Profile Management’

e Select “Edit Profile’

« Change any of the fields available to the user, such as Address,
Phone, Email, and Password.

« For password changes, place the current password, and the
new password twice.

UC-08: Create additional patient record

Ssummary: As a medical records staff member, | should be able to create new
patient entries, modifying the patient database through this tool, in addition to other
tools where | can modify the patient database.

Priority: Desired
Use Frequency: Everyday

Prerequisites: Login as medical records staff

Scenario:

e Select “Patient Database’
e Select “Create New Record”
« Input patient information

e Click OK
o A dialog box will appear, asking you to confirm. Click OK.

UC-09: Modify Patient Record

a medical records staff member, | should be able to modify

Summary: As
h this tool, in addition to other tools where | can modify the

patient entries throug
patient database.

Priority: Desired

Use Frequency: Everyday
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Prerequisites: Login as medical records staff

Scenario:

Select “Patient Database”

Select “Modify Record”

Select a patient to modify. You may search by name, by patient
ID number, or select from a drop-down

Modify patient information as needed

Click OK
A dialog box will appear, asking you to confirm. Click OK.

UC-10: Delete patient record (for erroneous patient record)

Summary: As a medical records staff member, | should be able to remove
erroneous patient entries through this tool, in addition to other tools where I can

modify the patient database.

Priority: Desired

Use Frequency: Everyday

Prerequisites: Login as medical records staff

Scenario:

Select “Patient Database”

Select “Delete Record”

Select a patient whose record needs to be removed. You may
search by name, by patient ID number, or select from a drop-

down

Click Delete.
A dialog box will appear, asking you to confirm. Click OK.

Use Cases by Researchers:

UC-11: Modify own profile
Summary: As a user, | should be able to edit my own profile information

Priority: Expected

Use Freguency: As

there are changes in my information (seldom)

Prerequisites: Login as researcher

Scenario:

. Select “Profile Management’
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o Select “Edit Profile”

e Change any of the fields available to the user, such as Address,
Phone, Email, and Password.

e For password changes, place the current password, and the
new password twice.

UC-12: Sample Size Determination

Summary: As a researcher, | need to be able to determine how many samples
| should survey, to optimize the survey’s power.

Priority: Essential

Use Frequency: Daily

Prerequisites: Login as researcher

Scenario:

e Enter “Sampling Frame’ page

e Click “Select Survey Sample”.

« Two options appear: Enter Sample Size and Use Best Sample
Size

e If“Use Best Sample Size” is selected, the sample size in “Enter
Sample Size” becomes the optimum sample size (as determined
based on statistical best practices)

UC-13: Creation of the Actual Sample for Implementation

Summary: As a researcher, | need to be able to create a sample to implement
the survey.

Priority: Essential
Use Frequency: Daily
Prerequisites: Login as researcher

UC-19 must be completed.

Scenario:

Once one option is selected, click on “Generate Sample”.
A random sample, consisting of the sample size input (if
entered), or of the optimum sample size (based on statistical

best practice) is created.
The random sample is exported via CSV or Excel and saved to

the user's computer
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UC-14: Statistical Analysis Selection

Summary: As a researcher, | need to be able to request certain statistical
analyses to be created depending on the survey requirements.

Priority: Essential
Use Frequency: Daily

Prerequisites: Login as researcher

Scenario:

e Select the Statistical Analysis Module

e Select “Select Statistical Tests”

o Select any of the statistical tests: Hypothesis Testing,
Correlation, Relationship.

« Depending on the statistical test, level of significance may be
asked. There will be a default, in case the user does not know what
level of significance is to be used.
UC-15: Statistical Report Generation
Summary: As a researcher, | need to be able to generate reports with
actionable insights, which are automatically generated from UC-22

Priority: Essential

Use Frequency: Weekly
Prerequisites: Login as an administrator

Data must be entered (UC-09, UC-11, UC-25, or UC-26)

Scenario:

Select the Statistical Analysis Module

e Select “Generate Report”’
e Wait for report generation to complete
« File to be exported is either PDF or DOC. This file will be saved

to the computer of the one running the report.

Use Cases by Encoders:
UC-16: Modify own profile

Summary: As a Uusef, | should be able to edit my own profile information

Priority: Expected
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Use Frequency: As there are changes in my information (seldom)
Prerequisites: Login as encoder

Scenario:

¢ Select “Profile Management®

e Select “Edit Profile”

e Change any of the fields available to the user, such as Address,
Phone, Email, and Password.

e For password changes, place the current password, and the
new password twice.

UC-17: Import from Excel / CSV
Summary: As an encoder, | need to be able to import encoded data from
Excel/CSV.
Priority: Expected
Use Frequency: Every other day

Prerequisites: Login as encoder

Scenario:

e Select the Data Entry module

e Select “Import from File”
e Select the file containing tabulated surveys. This file will follow a

specific format.
e There will be a confirmation that data is OK.

o Data will be viewable within the Data Entry Module.
UC-18: Data Entry

Summary: As an encoder, | need to be able to manually input questionnaire
results.

Priority: Essential
Use Frequency: Every other day
Prerequisites: Login as encoder

Scenario:

e Select the Data Entry module

Select “Manual Data Entry”
Enter answers to the survey questions. Click “OK” when done.
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e Confirm that the answers are OK.
e There will be a confirmation that the answers to one

questionnaire have been saved.
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USE CASE DIAGRAMS

Process Diagram for the Information System
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Systems Administrator Use Case Diagram
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Researcher Use Case Diagram

Researcher
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Profile Statistical g
Management Datden Analysis Reporting

Encoder use case diagram

Encoder

Broflie Data Entry
Management
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FUNCTIONAL REQUIREMENTS

The Survey Statistics Information System aims to provide statistical sampling
capability, as well as automated statistical analysis of surveyed patients, to the
Novaliches District Hospital. Here are some of its functional requirements:

Release Information

Project Survey Statistics Information System
Internal Release Number 1.0
Use Case Suite
Use Cases
Use Case Diagram
Related Documents Features
FEATURE SET
Features by Priority:
Essential

F-00: Main Menu

F-01: Login/Logout

F-02: Profile Management

F-03: Sampling Frame

F-04: Data Entry Module

F-05: Statistical Analysis Module

F-06: Report Generation Module
Features by Risk:
1-Risk:

F-00: Main Menu

F-01: Login/Logout

F-02: Profile Management
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F-03: Sampling Frame
F-04: Data Entry Module
Safe:
F-05: Statistical Analysis Module
F-06: Report Generation Module
Features by Functional Area:
Main Menu
F-00: Main Menu
Profile Management
F-02: Profile Management
Sampling System
F-03: Sampling Frame
Data Entry
F-04: Data Entry Module
Data Analysis
F-05: Statistical Analysis Module

F-06: Report Generation Module
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FEATURES
F-00 Main Menu

Priority — Essential

Effort — Hours
Risk — 1-Risk — as this enables access, any delays in this will impact the project

Functional Areas — Main Menu
Use Cases <application access>

Description:
The main menu is the initial screen that will be presented to anyone who opens the

program. It will contain a welcome note and an area by which the user is required to
login before accessing more advanced tasks.
Once the user has logged in, the main menu will contain links to the other modules,
depending on the user’s access level.

Profile Management — for all

Sampling Frame — for system administrators, medical records staff, and

researchers
Data Entry Module — for system administrators, researchers, and encoders

Statistical Analysis Module — for system administrators and researchers
It should be noted that system administrators have access to all modules within the

project.
Notes and Questions: Access levels to be determined by system administrators via

profile management

F-01 Login/Logout

Priority — Essential

Effort — (coding) — Hours
Risk — 1-Risk: If not coded correctly, this can cause user lockouts on the database.

Functional Areas — Main Menu
Use Cases <Login>

Description:
From the main men

depending on the user's access level.

u, a user should be able to log in to access other modules,
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There should be capability for a logged-in user to log out after they are done
editing. Once logged out, the system goes back to the main menu.
Notes and Questions: Access levels to be determined by system administrators via

profile management

F-02 Profile Management

Priority — Essential

Effort — Hours

Risk — 1-Risk — as this determines user access, any delays in this will impact the
project

Functional Areas — Profile Management

Use Cases <Profile Creation>

Description:
There is an area where user profiles are created and/or deleted by system

administrators. This area should also be accessible to users, who can edit their own

profiles, updating fields such as:
e Name
e Address
o Contact Number
e Email
« Additional Info
e Password

For profile creation/deletion, there would be another view, with the same fields, as

well as:
« Role (whether Medical Records staff, Encoder, Researcher, or System
Administrator)
There would be buttons for “Save Profile”, “Delete Profile” (only visible to

administrators”, and «Create Profile (only visible to administrators)

Notes and Questions: ACCESS levels to be determined by system administrators via

profile management
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F-03 Sampling Frame

Priority — Essential

Effort — Days

Risk — 1-Risk — Issues in this will affect statistical analysis

Functional Areas — Sampling System

Use Cases <Sampling>

Description:

The sampling frame contains the entire universe, or list of all patients to be surveyed.
This is done via interface to the existing patient database of the Novaliches District
Hospital. This module also contains a way to create random samples, based on
either the optimum sample size (which is based on current statistical best practice),
or on a user-defined sample size).

Output from this module would consist of a list of sampled patients. They could be
identified by name or by patient ID number. The same should be exportable via CSV

or Excel, to facilitate identification and implementation of the survey.
Notes and Questions: Different sampling methods may need to be introduced here

F-04 Data Entry

Priority — Essential
Effort — Days
Risk — 1-Risk — Issues in this will affect statistical analysis
Functional Areas — Data Entry
Use Cases <Profile Creation>
Description:
The Data Entry Module consists of three submodules:
1. Questionnaire Setup
2 Manual Data Entry

3. Import via Excel or CSV
Questionnaire setup is @ one-time process for each survey — the number of

questions, as well as the type of questions (whether the answers are numeric, scale

(1-10), free text, of multiple choice) is input.
Manual Data Entry depends on the setup of the questionnaire — it can be simply

inputting numbers, or @ drop-down for the scale, typing free text, or picking choices
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The data could also be imported via Excel or CSV, if tabulation was done in a

separate process.
Once imported, the data should take the form of an SQL database containing the

following:
e Patient ID Number (names need not be entered, to maintain
confidentiality)
e Answers to each question

Notes and Questions:
SQL database should be readable by the statistical analysis module.

F-05 Statistical Analysis Module

Priority — Essential

Effort — Days

Risk — Safe

Functional Areas — Data Analysis

Use Cases <Profile Creation>

Description:

There should be a way for the user to select what statistical analyses will be done
within the system: whether hypothesis testing (where the null hypothesis needs to be
selected), correlation testing (between two variables), and relationship testing
(between two variables).

If the analysis selected is hypothesis testing, then there must be a way to input the

null hypothesis, as well as the significance level (which is, by default, 0.05, as per

generally accepted statistical practice).

If the analysis selected is correlation or relationship testing, then the two variables for

comparison are selected.
At the backend, the sample size is evaluated, as the statistical analysis approach will

depend on the sample size.
Notes and Questions:

SQL database from feature F-04 should be readable by the statistical analysis

module.
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F-06 Statistical Report Generation

Priority — Essential

Effort — Days

Risk — Safe

Functional Areas — Data Analysis

Use Cases <Profile Creation>

Description:

This should be able to read from feature F-05 and create statistical reports, which
contain:

1. Descriptive statistics for each of the questions entered

2. Visualizations for descriptive statistics in (1)

3. Word cloud analysis for any open-ended, free text questions
4. Statistical tests requested in feature F-05

5. Visualizations for statistical tests in (4), as appropriate

4. Simple text writeup of the statistical tests and descriptive statistics using statistical

natural language generation APls

Notes and Questions:
SQL database from feature F-04 should be readable by the statistical analysis

module.
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NON FUNCTIONAL REQUIREMENTS

Usability Requirements

This system is designed to provide easy access to statistical analysis and
reporting to users. The main targets of this project, the staff of the Novaliches District
Hospital, have minimal if any statistical training; hence, one of the objectives of this
project is to provide a user-friendly interface to the entire program.

Ease of access and usability is provided via a GUI which can be logged in to.
There will be clickable links (which, to enhance user experience, will take the form of
icons), which will lead to each module. Each module may request for data, but pre-
defined defaults will be placed; in case the user does not know what to place, he
may use the default value, which is in line with statistical best practices.

Reliability and Up-Time requirements

User requirement is for a continuous survey. As such, the system must be
reliable, and capable of continuous uptime. This is done through the assistance of
the system administrators, who should be able to respond and fix any bugs that
occur throughout the lifetime of the application. This project shall be monitored by
the administrators, who would have the power to effect small changes in the program

without contacting the developer.

Security requirements

As the data being accessed by the application includes the hospital’s
confidential patient records, there should be a high level of security built in to this
application. Logins should be instituted for all users, consisting of a username and
password. The only users that can change patient records are the medical records
staff and the administrators. Other users cannot access patient records via this
program, only having access to the samples (for researchers).

s to the patient database nor the

Data encoders would neither have acces
d to access either module.

statistical analysis, since they do not have a nee

Performance and Scalability Requirements

o show good performance and scalability, asitis a

The system is expected t
light program, which should be able to handle both small samples (from a small

patient database), and large samples (from a large patient database).
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Maintainability and Upgradability Requirements

These requirements are inextricably tied with reliability, performance, and
scalability. Proper maintenance by the system administrators will promote easy
maintainability. The system is expected to be upgradeable, depending on whether
further statistical analyses are needed (as the hospital transitions to a Level 3
teaching hospital with more advanced clinical trials).
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ENVIRONMENTAL REQUIREMENTS

System Hardware Requirements

The application will be installed in the existing hardware systems of the Novaliches
District Hospital. As this hospital is a government-run entity, outdated systems are
expected. As such, the minimum specifications of this information system are
expected to closely align with the minimum specifications of Windows Vista:

e 800-megahertz (MHz) processor (either 32 or 64-bit)
e 512 megabytes (MB) of system memory.
e Minimum HDD space of 500MB

System Software Requirements

The application is expected to run on a Windows platform (32-bit) PC. It is not
expected to require an excessive amount of computer resources, since the modules
are expected to be thin and light. The backend will be via R (via RApache), Apache
server, PHP, and MySQL; the frontend is expected to be Web — a web browser such

as Firefox or Microsoft Internet Explorer is required.

Application Program interfaces
The development of this program did not require any APIs to be called.

Data Import and Export Requirements

d from the patient database) are expected to be exported to

Survey samples (as culle
In addition, data entry may be facilitated by a Ccsv

CSV. This is part of feature F-03.
input file, which is part of feature F-04.
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Annex E. Setup Guide

To install Ubuntu, insert a CD containing the installer. Then, Select “Install
Ubuntu Server”:

ubuntu®

Install Ubuntu Server

[Fal o, 1
You will again be asked to choose a l
English.

anguage for the installation itself. Select

[11] Select a language |

choose the language to be used for the installation process. The selected language will
also be the default language for the installed system.
Language:
c - Mo localization +
Albanian - shaip
Arabic - &S
Asturian - psturianu
Basque - Euskara
pelarusian - benspyckas
Bosnian - Bosanskl ¥
Bulgarian - BBArapcEn
catalan - Catala
Chinese (simplified) - HX( %)
chinese (Traditional) - HX( ")
Croatian - Hrvatski
Czech - Cestina
panish - Dansk
putch - Nederlands
Esperanto - Esperanto
Estonlan - Eestl
Finnish -~ Suomi
French - Frangals
galician - Balego
German - Deutsch
Greek - EAMULKG v
<Go Back»

¢Tabp moves; <Space? selects; <Enter: activates buttons

You will be asked for your location. Since we are in the Philippines, we select

the same from the menu.
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[1'] Select your location

The selected locatlion vill be used to set your time zone and also for example to help
select the sustem locale. Normally this should be the country where you live.

This s a shortlist of locations based on the language you selected. Choose “other" if
your locatlon is not Llisted.

Country, territory or area:

Antigua and Barbuda
Australla

Botswana

Canada

Hong Kong

India

Ireland

New Zealand
Nigeria

Singapore
South Africa
United KLngdom
United States
Zambia

2 imbabuwe

other

<Go Back>

Tak: moves: <Space» selectsi <Enter activates buttons

4. The program will ask to automatically detect keyboard layout. For a faster
install (@assuming a US English keyboard), we select “No” here and select the

English (US) layout on the next screens.

{1l Configure the keyboard
ies of keys. If you co
our keyboard lauout detected by pressing a ser
{_:g¥ 3§ﬂ1t:g ;g Qﬁgz,ggau wlgl be able to select your xeyboard layout from @ list.

E———

petect keuboard loyout?
<yes>

<Go Back>

activates buttcns

3 <Enter?
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R

Please se

The layout of keyboards veries
T £5 per coun
layouts. Please select the country of o

Country of origin for the keyboard:

Belerusian
Belgian
Bosnlon
Braiile
Bulgarlon
Burmese
Chinese
croat fan
Crech
Danlsh
phivehl
putch
Dzongkha
English

zonf i

(Cameroon)

English (Ghana)
English (Nlgerla)

English (South africa)

English (UK)

Lsperanto
Estonian
Fargese
Filipino

gure the keuboard T

try, with some countrles having DN
5 multiple cos
rigin for the keyboard of this :mnu:gre 3

v actlvates butlons

£1] tonf

keyboard layout:

Engllsh (US) -
us)

English
English
English
English
English
English
English
English
english
Engllish
English
English
English
English
English
English
English
English

5 After this, then
would be your C

Choose

choose strong

cherokee
~ Engllsh
English
English
English
English

Engiish
English
English
English
English
English
Fnglish
English
English
english
Russien

[T S T T T O T TR I T A T |

<Go Back>

a hostname

ovorak)
{ovorak,
(macintosh)
English {Programmer Dvorak)
(us, alterna
(us. internationa
(US,
(Horkman)
(Horkman,
(classic
tinterral
(left handed Ovorek)
{right han
(the divi
{us, phonetlc)

serho-Croat ian (

ext few
ompute

iect the layout matching the keyboar

{colemak)
(Ovorak_alternat ive

rak

keybosrd

d for this machine.

fygurs the

International no dead keys)

nternational with dead keys)

tive internaticnal)
1 with desd keys)

with euro on 5)

an

international with dead keys)

pyorak)
fonal A1Gr dead keys)

ded Dvorak)
desmultiply keys tofgle the layout)

screens will ask for you to input your hostname (this

r name), user account names, and user password
d password you can easily remember. Remember'to

passwords.
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{111 Set up users and passwwds

1

t name is a reasonable choice. The

select a username for the new account. Your firs
which can be followed by any combination

username should start with a lower-case leTter,
of nutbers and more lower-case letters.

Username for your account:

<60 Back>

[l Set wl ysers and passuords [

etters, numbers and punctuation and should be

word will contain a mixture of 1
egular intervals.

f good pass
changed at I

Choose a passward far the new user:

<Go Back? <Contlnue»

6. Setup may inclgd
or “No” depending O

(Yes).

n whether you prioritize efficiency (No) or file security

e steps to encrypt the home directory. You may select “Yes”
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ds |

1] set up users end Jass

encryption, such that any flles stored there

e your hone directory for
1f vour computer Is stolen.

ur encrypted home directory each time you login end
t of all sctive sesslons.

vou may configur
remain private even

seamlessly mount Yo

The sustem will
log ou

automatically unmount when you

Encrupt ycur nome dlrectory?

<Go Back> 3

buttons

d then automatically set up Ubuntu’s time server. You may
time zone / location:

7. The system woul
be asked to confirm your

gefting up the cinck

Getting the time froma network time Server...

ccaceell

[ ronfigure 1he clock
ent phgslcal 1ocation, your time zone is AsiasManile.

y select f

rom a full list of time zones instead.

pased on your Pres

1+ this is not cor you ma

rect,

1s this time zong correct?

<Go Back?
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8  The Ubuntu server installation can automati iti
. . atically partition the di
this VM, we select Guided — set up LVM as seen in the screen'?énszd' For

{11 Partition olsks I—

1
The Installer can guide vou through partitioning 8 disk (using different standard
cen do it menuslly. With guided partitioning you will

scheres) or, if you prefer, you
still have a chance later 10 review and custoalse the results.

If you choose guided partitioning for an entire disk, wou will next be asked which disk

should be used.

Partiticning method:
Guided - use entire disk
U lded = Gserentics disk an:
Guided - use entire disk an
Hanual

G sel ugp LVH
¢ set up encrypted LW

<Go Back>

butlons

Entersy acllvalcss

“Guided — use the entire disk”

ver seleclss

9. Or one can also select

as below:

(11 Partition disks |

rough partitioning a disk (using different standard
u can do it manually. Hith guided partitioning you will

can guide you th
few end customise the results.

if you prefer, Yo
hance later t0 rev

The lnstaller
schemes) or,
still have 2 C
1f you choose guided partitioning for an entire disk, you will next be asked uhich disk

should be used.

partitioning method:
ulde!

; d = use entife gisk

Guided - use entire disk and set up ]

guided - use entire disk end set up encrypted LVM
Henual

<Go Back?

buttons




“Enter” when finished.

10. Follow the screenshot. Press

(11] Partition disks

Note that all data on the disk you select will b
e erased
confirmed that you really want to make the changes. asedls bub nmiOCIOCe e
select disk to partition:
VENX HARDDISH

<Go Back>

3 buttons

11.If asked to install the G
be able to boot into Ubuntu later on:

GRUB boot 1oader on a hard disk

ating system on this co
mputer.
he master boot record of gwrlmf‘lig{

1] Install the
1t seems that this new instauatlun js the only oper
it should be safe to install the GRUB hoot loader to t

hard drive.
r operating system that is present on

tect anothel
will make that operating system

e installer failed to d&
11y configured later to boot it.

Werning: If th
ypur COMQUter. modifuing the master boot record
tempararily unbootable, though GRUB cen be manua

Install the GRUB boot 1oader 10 the mast

er boot record?

<Go Back>

RUB boot loader, select “Yes”. Otherwise, you may not
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12 \Wait for the screens to finish loading. Installation will have completed when
ou see the following screen:

11] Finish the installation |—— —

Installation complete

Installation is complete, so it Is time to boot into wour new system. Make sure to remove
the installatlon media (CD-ROM, floppies), so that you boot into the new system rather

than resterting the installation.
<Go Back> ont tnue]

(Tab> moves; <Spacer selects; (Enterr activates butions

13.0Once you select “Conti
our user name when hrompted:

Jbuntu 17.04 ululnLuph];l:uu@OZ tiyl

\buntuphpcguifz login: san_

ord. Input it. Don’t be surprised if no

. ked for your passw
14.You will also be as Y e the password is being typed — the

asterisks / blank charag;ters show whil
nassword is still being input:

tyl

fbuntu 17.04 ubuntuphpeguooZ t

: san

nue”, you will be presented with your first login. Input

62



15.You should see a screen like this:

Jbuntu 17.04 ubuntuphpcyuO02 ttyt

! sam

. to Ubuntu 17.04 (GHU/Linux 4.10.0-19-generic xB6_61)

» Docunentation: htips /help.ubuntu.con
s/ landscape . canonica 1 .con

= Managenent @

= Support: s i /7ubuntu consadvantage
Jbuntu 12.04 L April 25, 2017 Upyrade your Freci
S sudo do-rele

21 packages can be upde
14 updates are security up

th the Ubuntu syste sof tuare:
for each progran are described in the

cs=scopyright.

The prograns included ui
the exact distribution terns
individual files in -susr ssharesdo
jbuntu cones with ABSOLUTELY NO UARRANTY, to the extent pernitted by

applicable law.
LR et ddninis“‘-"-"f‘ (user “raot™), use Ysudo <connand >’

See "'man sudo_ root'' for details.

can@ubuntuphpcguéos - 9

eed to be installed nextis vim (to edit text files). This
mand “sudo apt-get install vim”. :

that n
the com

buntu 17.04 ubunmphpcguouz ttyl

1bintuphpegw02 login: san
sord : blels
-one to Ubuntu 17.04 (GNU/L1Y ). b

wux 4.10.0" 19-generic

con
nonical .con

« Docunentation®
wadvantage

w Hanagenent:
= Support:

i1 725 Uy your Precise systenst
Ubuntu 12.04 LIS € =

S sudo do-rele

The prograns
the exact dis
individual files i
Jbuntu s with f
applicab

on teopt’d) "'sudo <connand>™,
To run a conpnand as adﬂini:—:trat('r‘ (user rO°
f 2 “ for details-

Ser ‘'pan sudo_r
o g ~qet in:—l.tl.l vin
;.anl_inl..untup]q.m_;ul'.lﬂr:: 5 sudo apt=de

is user to become root, that is, to run the
s The apt-get command is used to get
hem. Vim is a package used to install

sudo forces th
ated privilegé

In this comm@ﬂd,
n, and install t

command using eleva
packages for installatio

text files.
use sudo, input the command sudo su. This

, —
g’rﬁeg Zﬁ"ég Or,]nta\rﬂ:ds to be run under the root user.
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vated privileges, it will request the user

17.Since the command requires ele
mistake in typing the password, he could

password again. If one makes a

Jbuntu 17.04 ubuntuphpegu00Z ttul
ibuntuphpeguodZ login: san
vord ;
one to Uk

mtu 17.04 (GHL/Linux 4.10.0-19-generic xbb 641

= Docunenta - tipsss g ubuntu . con
= Managenent /7 ap onic
= Support:

Jbuntu 12.04 LTS end-of z

a 2 s end-uf-1ife i April 25, 7017 =~ Upyrad ar Precise sy

§ sudo do-release upgrade -n *:r:r‘l)-.-r - oo s g’ o
21 parkages can he npdated.
14 updates are secupily upda

The prugrans Lncluded with the Ubiits o suf tu
the exact distribution te! for e ogran are described
indiuidual Files in 0 opyright

with ABSOLUTELY NO WARRANTY. (o the extent pernitted by

law.
d as adninistrator (user “ront™), USC ueudn <commandy”

a comna
+ fopr detalls.

an sudo_roo

4 sudo apt gct

an

screen should look like this:

18.

ibuntuphpegud0Z logint san
assuord :
e lcone to Ubuntu 17.01 (GNU-Linux 4.10.0-

19-genciiC x0G

,ubuntu,.con
ape .conon jcal.con

« Docunentat ion:
sadvantagc

» Hanagenent. 4
d u.con/

= Support:
anr il 25, 2017 —- lpyre

.04 LTS pnd-nf=1ife 1 de your Precise systenst

Jhuntn 12
puradc -n

§ zudo do-release-t
can be updated -
pdates .

21 packages
are security up

14 updates

ith the Ubuntu SUYs
terns for each progran are d
sshare. rdoc”™ 'cnpyl-:(.n!\l i

UARRANTY » to

Included ¥
ribution

in /

The prograns
the exact dis
individual fil
Jbuntu comes with ABSOLUTELY NO
applicable law.

the extent |u,rnint-|l bu

To run a copnand as adninistrator (user ‘roat ls usg
See man sudo_root” fur detalls.
ki ins vin
cam@ubuntuphpcyy sudo apt get T £l
sudo] passuord

try galn.
d for san:

for San

pone

95 qubuntu3).

.. Doné
t t!p.‘:‘[-lﬂl?‘i.

t sion
alled, © to r

t;:B.O.m‘J
enove and 21 no

3 upgraded, © inst
£ aneubuntuphpcgy

date”. This updates the list of what

d “sudo apt-get up
get the latest version of other

19 Next, enter the comm ud
files can bé downloaded. This is needed to
applications N ary to run Moodle.
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The prograns included uith the Ubuntu’ systen are free sof tuares
in the

‘hc exact d| ribution ter or each progran are describ
wdividual files in Jus resdocs = copyright,

Jbunte cones with ABSOLUTELY NU UAHRRNNTY, to the extent pernitted by
applicable lau.

!" Fin o connand as ‘adninistrator (uscr wrpat”), use Tsudo <connand>®
See “man sudo_root” for details.

n\n@ubummphpcguuozz“$ sudo apt-get install uin
sudo] password lor san:

san:
a Done
Building dependency tre

leading state information... Done
i §.0.0095-1ubuntud).

vin is ready the ncuest sfon (
0 to ve and 21 not upgraded.

) upgraded, 0 neuly installed,
@ubuntuphpcgudoZ:~9
Install sudo

uin

AP i 1 uin
san@ubuntuphpeguods :
\t-get install
sam@ubuntuph
apt-get ins
san@ubuntuphpegudos

vin

uvin
§ sudos

o connand dos’' found, did you nean:
«do’ (pain)

Connand * from pac
Connand ‘sudo’ from packag sidp-1dap’ (universe
sudos: conmand not found

san@ubuntuphpeyu002:~9

-anBubuntuphpegutoz: ™9

s an@ubuntuphpegu0de: =)
& sudo apt=gc

san@ubuntuphpegu002:~4 t update_

LAMP Stack (Linux/Apache/PHP/MySQL)

1. After this, we install necessary files such as apache2 (the server program)
MySQL (both mysql-client and mysql-server), o serve as the database, '
and php7.0 and related libraries (fqr a server-side programming language).
This comprises thé VP stack (Linux, Apache, MySQL, and PHP). Type
in below command to install all of these programs in one go:
sudo apt-get install apache2 mysql-client mysql-server php7.0
liba ache2-mod—h7.0

See nan sudo root. for detalls.

Installing the

ins n
san@ubuntuphpcgufoZ: suda apt-get install ¢!
[sudol passuord for S
Sorry, try again.
[sudol pi\'_.';uurd for 3
ead ing package 1 S hone
wilding depends 3
Reading stat {nfornation: - I)qm. (0

P 3 persion Z:8.U-
J aded .

-'dnl'lubunluplulr.uuﬂﬂ;" H
gyet install

sam@ubuntuphpcy

nstall

1 ]llhuntu.iv
raded.

21 not upgt

mnﬂuhun‘tuphpl:gul](,lz

apt-get instal e
s an@ubuntuphpegud § sudos
Aid gou neant .
udo’ (mainl

o copnand *cudos’ found,
(i Ve

K I

Conmand "sudo’ fron packad 2 do-1dap’
Connand rendo’ fron ;).u:kdeL

: connand 1O pound
;an(.luhuntup]un:guﬂU&
;:m@uhum.uphpcuuo 2
$an@u buntuphpcgy 1-get update s
mnﬁuhmﬂuphpcgulﬁﬂ)? ay O ubuntu 2E3 J ln:;::': 0
1it:1 http:s/ph. ubuntu # s ty-upd?

http:s/nh-

http
Get:4 http C .
Fetoched 176 KB in 4% : ¥

5 pane -

2eading package usts - g0 apt-yet inste

“an@ubuntuphpcgu0dZ « .
.0 mmand, you get “After this operation, XX

- a
he m-lqdle|0fisk space will be used. Do you want to continue?” —
d|t|orlr6'With y. Otherwise the install will not continue.

arc
sty back
j-security L
it ||u!rfl"-' nusql client pysql-server php? .0 1 {bapache2-nod-
111 apachee
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sanGubtntuphpcguooZ:
sanGubuntuphpcguo02:~S
san@ubuntuphpcguo02:~$ sudo apt get update
http: /ph.arc hive .ubuntu on/ubunt
http:s-ph.archive. ubuntu.con/ ubuntu
rehjve .ubuntu . con/ubuntu
rity.ubuntu .cons ubuntu
4s (40.3 kBss)
. Dane
=4 sudo apt-get install apache mysgl-client nysql=server php?.0 libapache
Reading package lists... Done
Building dependency tree
Read ing state information... Donc
The following additional packages uill be install
apacheZ-bin dpnl’.‘l?";_*dulnl apac eZ2-uti libaiol 1i
libaprutili-ldap 1ibcgi-Te

libfegi-perl libhtnl- pe
jlt"p‘.'l'l 1 lh‘r‘.]ltnl..pprl 1ibluadS 0 |iblup-nediatypes perl libtinedat
-
7

liburap0 nys l|l-c|ir:ul 5 nysql client-core 5.7 nysql-connon nysql-ser
.7 php-connon ;‘nhp';'.(l*t:li php? .0-connon php?.0- json php? .0=0pGe

ert topd

apri libaprut 111 libaprutili-dbd-sq

1l 1 vl 1ibencode-locale perl lib nt-core-
| libhtnl-tag serl libhtnl-tenplate perl libhttp-date

c apacl -pristine | apached custon php-pear
] ibdata-dunp—per]l perd ] ibusu-perl na i1x tinyca openssi-blackl ist
The following NEW package uill be ir ) ; ; ; 7
apacheZ apachc2-bin ap _data apacheZ-u |s libaiol libapact nod-php?.0 libaprl libaprutill
ibaprutil1-dbd- wtill-ldap libc yi-fast-perl 1ibcy §-pn-perl libencode- local ar]
1 ibevent-cor . hinl-p ap-perl 1 ibhtnl-tagset-perl 1ibhtnl-teaplate-peri
libhttp-date -—perl 1ibio htnl-pert 1ibly ]
1ibtinedate-perl liburi ¥ 4 5.7 "!f’-'[l“
nysg | -connon mysql-serve Ty ) UBIS DT php-connon phy
php?.0-json P 7 2ac ? s .rt topd
-uly instal Jed, 0 to renoue not upg
eed to get 29.4 HB of archive ab: ok
this op:-ratinu. g3 Hb of .nldltmnul disk

3. You will be asked to nominate a password for your MySQL root user. Do
so, for security purposes. | use the sgme.password as my Ubuntu login to
make this easier to remember. Type it twice, then select “OK” and press

Enter.

Package conf jguration

e will be used.

Conf iguring “!ls‘i":"mr:cr's':cﬁ
Unile mot mandatorys it T2 mighly recomncnded o prsaword

adninistrative roat” USET- i
If this field is left plank, the pase:uﬂrd will 1o changed .

Mew password for the HySqL oot USET:
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Package configuration

Conf iguring mysql-server-5.7

Repeat password for the MySQL "root" user:

Conf iguring nysq 1-server-5.7

passuord for the HySQL “root" user:

W

<Ok>

Repeat

lected P""‘h‘“-[" i ¢ Ently insta 11ed. )

lecting previous il s
(Reading database ... mrl?]“ih,—: an 2
Preparing to UNPe ..“/fti1 o) =
npacking 1 ihapriandfd G5

ly u
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4 The rest of the applications will be set up on the system
(Reading database 259659 (iles and directories © antly Installed :
Preparing to unpack . i 5.2-5_andbd .deb s A

fopacking Libapricamded (1.5. i
Selecting previously lect
[Preparing to unpack .. .~01-1ibaprut
inpacking libaprut i11:andbt (1.5.4
Select ing previously uns lected package libapr til
to unpack .. b2—1ibaprutill-dbd=s Lites
$ibaprotiti-dbd—sqhitedtandbd (15 4-3)—
prr:uitm::la_; unselected package libaprutill ldap:andb4.
to unpack ...~ 1ibaprutill- 1dap_1.5.4-3 andbd.deb ...
libaprutili= ldap:and6d (1.5 4-3) ...
previously wr d packag 1iblua5.2-0:andbd.
to unpack 04 liblua%.2 0 > .4 1.1build1_and(641.dch
liblua5.2-0:andbd (5.2.4-1.1build1)
previousiu unselected pa
to unpack . ..o 5-apached:
apacheZ-bin (3.1.25-'3ubuntui‘.') )
preuiuu:‘.lu unselecied pa zkaye. apacheZ: utils.
-k .. .sB6-apacht —utils. 2.4.25-3ubunty _andfd.deb ...

(2.4.25 Subun tuw.

ckage a

~data_2Z.°

age libaprutill tandbd.
11 1.5.4-3_and64.deb

1 rﬂ_ui aqlited:andbd
1.5.4-3 _andb4.deb ...

3 bin.
-JubuntuZ_andtd.deb ...

utils
Iy unsele

IPreparing -k
Inpacking 7 .4.25 e
Selecting =y io selected apachez.
Preparing 3 2 A Jubuntus _andb4 .deb
Inpacking apacheZ (4. -
Select ing preui(m;lu ur - sackage nysql-coanol.
Preparing to unpack .. 0 s 1-C 5 ge1.0.2ubuntul all.deb ...
Ju;uu;l-\int_{nlﬁ-u;]w amun fS.ﬂ'i.O.Zulmnt,M)l
Selecting prcuiou:]u unselected package llt-qml
reparing to Unpe x ...-l0-1ibaiol 0.3.110-3 am
mpacking libaiol:andbd (0.3.110-3) ...
Jelecting pn:uimls,lg u
Preparing to unpack .-

pysgql-cl ient

pysi - ] fent-core=5.7
5 2. 17-0ubuntul_andbd.deb ...

5. One can install the de
sudo tasksel

Enabling conf charset .

Enabling conf local iz

[Enabling conf other-vhos

conf securitu.

[Enabl ing conf serves gi-bin.

Enabling site g00-default. ;

Created sunlink /t'!Lt:/!:'u!:t(-‘ndI:;lfh'l""’n“]l i-u

acheZ.service. : 3 - o L e
fted sgalink - c:ru.i[ . 1} GantEZapache Hecacheslean “FPTIEY
systensd ~he-ht ran.st s

‘rj::..tl—iln;r:p‘n]:w“ -Jient ¢ 7.17-0u wuntul)

Setting up php? i .0.&5—1uln_mt'“?).

pdate-alternat jue r/bin/ l'}""

.tpdn'le—.t]lern.ﬂ,l : :r‘lr!"--’l‘ih"r shar

lpdﬂ‘l[‘n\]‘l“rnﬂtiuc sysr/binspharp

de

d-crror- pages .
ts-access-10d.

ser.target uants-apacheZ.service - ~libss

o to provide A binsphp (php) in auto node
2.0 to provide -us n/phar (phan) in auto node
2.0 to provide Zus sbinsphar . phar (phar.phar) in auto

3 o i 4 cliszphp- ini with neu version
reat ing conf ig file cet Gl iy
Kettimy np AusT —epUBETSD _p—qpegubmTtid Xl ST Ty . :
pdat - llrr‘:-niim' us ing sete 4 [ 7 < Cf p o) j.enf (my.cnf) in auto mode
: A = - eapn-recove s

= i e 3 puffer and san-r e A ! !
:L-:_‘::Tzlltmbr;:\??:}td/cﬁ'; u*‘lt‘ﬂd""-‘l'-*’-"“’““ |ti-user. target BATLS 1.seruvice » ~li sten/mysq
L.re: - 5L 1 = LC S L

1.service. ik 0 Jfas
etting up nysql- seruer ‘E'","?_m-l-r-:ul‘llhil%‘1ubm|tu-tl
etting up libapclcllcz—nUt\-91'P7-C' (749

sphp- ini with nev version

07 .O/d])r‘chﬁ}{.

reating config file setos/phe

opdule npm event disabled-

Pnablimg-modiie n;'ln_pr'r-fnr-k oPIET

witch_npn Suitch to pre g (i

apacheZ Enable ns_uiule plttp‘i.)

etting Up php'.’.(l (?.D.l{_:;‘luhm.t SEB) o
ing trigyers fon 13be-bin (2230000 19)

tpiggers for urnndahcﬂtl l“ et

e 1:| it{ér_‘rﬂ‘ - systend (232-21ubuntie
Sy = 5-4)

processing triguers o

"ﬂn{?uhm\tuphpuquOZ.‘

Select Ubuntu Desktop:
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Saf tware selection

"('.:dn[iubuutup![puguOOZ:', :
.0-intl php?.0-nusd 1yp7.0-xn1rpc |

I
one or more of the following predef ined collections of software

You can choose to install
Choose sof tware to install:

1 Rubunta live CD

1 Lubuntu live €D (GTK part) S
1 Ubuntu Budgie live CD

1 Ubuntu GHOHE. live €D g

Ubuntu live €D

Ubuntu HATE Live cD

Ubuntu Studio live puD

Ubuntu Studio live cD i}

Xubuntu live CD

Ubuntw Cloud Image (instance)
DNS server 9_‘
Edubuntu desktop

Kubuntu desktop ]

Rubunta STl SR
LANE server
Lubuntit pininal
Lubuntu Desktop
Lubuntu Qt Desktop (qt part)

Mail server

Hythbuntu paster backend

Hythbuntu slave backend

Hythbuntu frontend

PostgreSiL databaset

L

installation

(S S ey S )

install graphv ;pel ] php?.0-pspell php?.0-cur]
1 - o s L0-C hp?.0-gd p
php7.6-zip php?.0-coap php?.o-:;t.t. rin.: g

php? .0 -ldap
thing else and then “OK”, you will be placed back into the
u will need 0 install additional applications for the

Voodle to function well Type the below command. When asked, always

reply with my™ t continué the in_sta!l_
sudo apt-get install graphviz aspell php7.0-pspell php7.0-curl php7.0-

hp7.0-intl php7.0-mysql php7.0-xml php7.0-xmirpc ho7 O-
Lo g—zi ~hp7.0-80ap ~hp7.0-mbstring pc php7.0-ldap

i thbuntd

4 sudo apt-yet

1 php'? ,0-xnl p

If you select no
command line. YO

| o]

<0k>

sudo apt-dct install graphviz aspell php?.0-pspell php?.0 curl php?.0-
o-xnl ]"’l"" hp? .0~ 1dap php?.0-zip php?.0-soap php?.0 :hlz.{l-‘iu::d B

pone

% g-xmlrpc ¥
php? : pe

"[Sdn@ubuntuphpcquOE
.0-intl php? o-nusql

eading pac -] S .
i lrlii’xgl dependenty tree
heading statt inl’(_)rr?nl,lr;nl.‘. o ARy
The fl’J]].UUi.tll_l_“!(“‘!lt.‘::?ic—(]::jr;f Y n-cannon fontconfig ARG b MRS
Sonis-1ib ; “_? mn! ih"—:\'lm ISl bLEes iroZ ] ibedt ] ADL 1""“,“{1 .l ibdatriel libfontconf ilJ.I 1 ibllli-‘ .

fan ]1[:- at uﬂl‘vb( uch Jibgopré liblmrfbu;’.::l]h“llh_!l. 5 1ibjbig0 1ib jpeg-turbo8 1ib jpeg8 .‘iilltdw
e T fpangocait 1y S~ Thpangor iz 1:0-0 TTBpathilels {IbpTxnan=1-0 11bsnb
T TR Al UJ {ptiffs 1 j buebpb libxau? libxch renderd 1ibxcb-shn@ libxnlrpc—epio
IihL]mi—-(aL.a 1‘;“:];2:,‘un’lbl‘1 ibxslti.1 Libxt6 libzipd x11-connon

Libxnub LiP
graphviz doc libgd-tools

gsfonts

uggested PAC T st
talled

| be ins
rics connon ERc
raphv

-1y -CORA0N fontconf iy fonteons ig-conf iy
s .pation & {ibaspell1s | ibcairoz libedts libcgrapht e
fants-dc ."f'“ “hqd3 Liby 3 jvhi Leld ! Jibguct | ibgupré libharfbuzz0h Libiceb | i}l)‘jlnlig[; Ehemi i

Iibfnntt:unfl'.l? lft:ﬂ‘"‘“; Tahitd1? Libr 1.0-0 libpangotairo 1.0-0 libpangoft2-1.0-0
'“"i”“”‘t"rhrm':liﬂ;.;'-. oregae Tibinai-dats T tha 10 TIBEITTS 1ibuebpd ITbxau? Tibxcb-rendard
lih!"‘“'l’l""'! ].‘ !}Jl‘- se-epil 1 i bxaub 11 hxpry llf>{.|-z‘tlnff!rl 11 s ibxcth LI 74 php?.0-curl
had 1 m_ll”‘ Jip?.0-1dap php? .@-nbstring php?.0-nysq] php?.0-pspell php?.0=soap
gt 2 p-zip xil-connon
0 to remove and 21 not upgraded.

ell-doc S Ul

pional disk space will be used.
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apache? restart’
Setting up graphuiz (2,38
triggers for 1ibapac
g triggers

trigyer

trigger

trigger

speti—artoh i Idha

spell-autobui 1dhe

yspell-autobuildh
wspell-autobuildhas

1 1-autobuildhe
pell-autobui Idhash:
wspell-autobui Jdhash:
gpell-antobui Jdhash:
hspell-autobui 1dhash:
aspel l-autobui 1dhash:
e11-autobuildhashs
=] 1-autobui 1dhash-
ispel |~autobuildhe h
aspel ] -autobu ildhash:
aspel 1-autobui 1dhash-
spell _autobuildhash:

for syste
for dictionarit

wspell-au tobuildha
aspel [-autobu ildhas
aspe | 1-au tobuildhas
aspe | [—autabui ldhe

.-.-mliuhnull,:phprtquOfn.. b
nysql-server

php? .@
php?.6-cur 1
php?.0- gd
php?. 0= int|
php?

php?-

=N
sudo S€

can@ubuntup:

t
]rpl;gUOO'ﬂ <53

Once done with ini

installed:
R:
To install R, the following 1

1. Seta CRAN mirror- W

command below:

sudo echo "deb http://

-a /etc/apﬂsources. list

Add R to Ubuntu Keyring:

arg __keyserver keyservery

gpg -a -expot E084DA

p=16ubintil)
~pod-php?
for libc-bin (2 24-9u

tial LAMP stack setup,

e use th

cran.statu

puntu.com

g9 | sudo @

Once done with the install, restart important services. Type “sudo service

8 (7.0.15-1ubuntud) .
ntuz)
)9.0-19) ...

fen—ronnon |
[en-variant 0]

[en—wo_act
fen_fAlU-variant 01.
{en_nU variant 115
[en_Al-u_ac nts-onlyl.
[en_Al-wo_a
{en Ch-varianl.
[en CA-variant_ 115
ts-onlyl.
ts-onlyl.
s—onlyl
nts-onlyl.
s-onlyl.
~ents-onlyl.

[en_GB-varian

{en GH-var jant_11.
—onlyl.

nts-oniyl.

phip?.0 nysql
wp?.0-pspell

the following programs need to be

eeds to bé done.

e PH server since it's the nearest. Type the

pd.edu. ph/bin/linux/ubuntu xenial/" | sudo tee

sequence:
_-recv-key E084DAB9

pt-key add -
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3. Install R. Type below:

sudo apt-get update

sudo apt-get install r-base r-base-dev

Rapache
Type the commands below in sequence:
sudo add-apt-repository ppa:opencpu/rapache

sudo apt-get update

sudo apt-get install libapache2-mod-r-base

OpenSSL.
Type the command below:

sudo apt-get update

sudo apt-get install Iibapachez-mod-r-base

Once in R, the following packages also need to be Ins

type the following in sequence:

## Default repo

local({r <- getOption('repos’)

r["CRAN'"] <- "https://cran.stat.upd.edu.ph’

options(repos=")

talled. In the R environment,
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)

#Add library path. This is the path where R saves its other libraries

.|ibPaths("/home/sam/R/i686-pc-linux—gnu-library/3.2“)

Library.site <- ﬁle.pathC‘/home/sam/R/i686-pc-Iinux-gnu-library/3.2")

#Install libraries
install.packages(pwr)
install.packages(MASS)
install.packages(jsonlite)
kshape)

install packages(splitstac

install. packages(qwraps2)
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Annex F. User Guide

Login

Go to the current IP address of the system (1 92.168.56.101). You will be greeted by

a login screen.

£ TR 4R 558 Maviary Ore st X (&) Tent
€3 HOME - Fesrance [ Tre % - 7 Boarsy ol Caneda - Goot X o seAcE TRII 44X &

€  C (O Notiecure 13215838107
Welcome to the Novaliches District Hospital

Survey Sratistics Information System

Login

Mrase fill in your credentials ta login.
Username Please enter jour usamame
[Il'-!l“g{d OB

Login
tor for asmstarce

Dot have an accourt? Mease Contact cuf administra

4 have valid login details, you will automatically be

Enter your login details: If yO
ystem-

redirected to your view Of the s
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Administrator View

2 Snardyct Laneda - G
s of Caneda - Goor. % ﬂu—.‘n,g'mnmb %

Welcome 1o the AGmiIn page.
s .
g you couid g & femove user prolies.
To usot UG
aod a user Hote, serd *Prufile Creator™.

0 remave @ user prefic. sclect Trofe Delelion”

In o
the Administrator view, you will fin

Deletion, Change Pass

Profile Management

Profile Management involves

Deletion.

Profile Creation

5 HOME - Resorance | T X ?-Wmdt’rr.n‘h-ﬁm % . B
{D Not sesure 19215856207

create Profil®

siease AMNS form 10 create A0 account
Ysermname

passwort

confmm FaSSL‘.'cm

Name
emall
Rote
Submit Resot

Admin

inistrator, YOU c

As an adm

form as follows-
Username: TN

Password: AN in

to change thiS once

word, and Log

Lo hep hop

lll GER Mitay Ore aral X 7 2 adrr i Fare!
X

d four menu options: Profile Creation, Profile

Out.

two menu options: Profile Creation and Profil
e

3 @b Admon Frofis Creation %
2] -

fr ®% ﬂEaﬂ\!‘hn-D'tuu_--
o

eate NeW user profiles. To do this, fill out the

le. The profile’s owner needs
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Co :
nfirm Password: Repeat the initial password in this box

Name: The name of thé profile’s owner

Email: Email Address of the profile’s owner

Role: Selectarole for the profile: Admin, Researcher, Encoder, or Medical

Records.
€ HOME - Resorance | Tos X 5 B:.‘rﬁnFCrl:.l-?’.\:: % (O isihpnap -t V@ oMy Onessnt %/ 2 s
€ ¢ @ Norseure 192.16856 181077 izt L = a
Create Profile
Pigase ths form o cedle an accout.
Jsemame TesiEncodel
passworg ==
Confirm passwors
Name Test User
i =
Aol (Encedel =
{ Subma | Rasat
Once the form is completed click “Submit™. A
’ . A pop-up will sho i
w saying
«Congratulations: yUser created successfully.”
o e - Resenence | T X9 Bourds of Canade - 62 * @ 1 rp o a1 ¢ {8 GAR Mdnary e Tt 3 197 168 56101/,
&« « @ 19218838107 n . e e ] o
192.16856 101 ays o i o~ 3

Create profile grosted fly

piease shis form 19 create 20 accout

ysemame Te
password
nfm password =

siEncodel

ger needs to bé used (for example, if the user resigned or

was reassigned to another department), it could be deleted by the
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€ HOUE - Rooneexce [ The X 7 Bosds of Cenada - Goc. X O Lofi hp hop mac- B 40 X | 09 GERMdoer O arzrat X 7 2 Adrun Prohle De
{facied . Adrun Prohd hign X
‘ (<]

% C @ 19215855101

users
| acmin v

|, Remave User Dala

All the administrator needs to do is select the user from the dropdown, and

click “Remove User Data”. A pop-up will show saying “Records removed

successfully.”

€3 HOME - Pascrance [Th % 1\ T Beardy of Carsda -Ges; X | O Lok o e L ed 4 4 £ GRRLAAry Ong sy X T i

& % (D 19215856107 a0
192.768.56.101 535

Log Out

Once done with the session, user can log out. He will be given an opportunity
r user by clicking “Log In”.

to log in again as anothe

pnopr“al'!: LR __.ﬂ C8R Ahitary Doe et X ¢ 2 LegOH , & ~ Y y

: - o Lehb
€ HOME - Resomance [The X1 5 S:lrdsrcfh.ru'-:dﬂ'ﬁ’aj L Lt

€ C @ 19215856101 037

Thank you for using the sSIS-

Aoy
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Data Encoder

Upon login, the data encoder will be able to see the following view:

€ HOUE -Resonmnce [T X .‘{‘ Bearss of Cineca -Cos. % 1 @ Lefibphopmia-te 4% 1@ CERN":J-‘,"OFQ st ; & SUSEmneerModve X 6 - n
<« - ] ;C._\-zsz.:ss.sa.'.c: Ercodennt pape
Welcoms.

Please select from one of the options on the menu 1o your left

If you will menually input survey resulls, please select "Manual Inpul”

If you will upload a CSV file containing encoded survey results, please select "Upload CSV”
To update your password, select "Change Password™

1f you are done for the day, you may leave the session by selectmg “Log Cut™

In the Data Encoder view, you will find four menu options: Manual Input, Upload

CSV, Change Password, and Log Out.
Manual Input

For manual input, you will be asked to select a survey type (In-Patient or Out-
Patient). The questions are largely similar, but there is a question specific to

Out-Patient surveys which is not implemented in the In-Patient survey.

&) HOME - Resoeance [ Tre % ¢ 5 Bowrceof Camade-Goe. X @ lefinphopmar Ber X | B GIR MG Coedimnls 3 /o4 S35 Encoder Maduie X a - a x

€ [ BROREERLCE-ET TR x o o~

Log Out

(3 HOME - Resomance | T4 % { G Boseds i Cansda-Goo: X | B Lofibia hopmia-Bx 4t X ' KB GBA Matwy Ow e, X ) 103 551 Ercoder Module X =] - o x

« C | @ 19216856101 e v T L

Satoct Survey Type:
In-Patient Survey

Out-Patient Survey
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Once a survey is selected, the responses can be recorded. Enter the patient

ID and the responses recorded for that patient.

€ HOME - Resonance [ The X % Doerds of Consda - Geo [ twy One direred X o 8 resser Modue
g - & ¢ o, X O Lsfihphopmin-Be & X : 8 G3R Mitary One sirerst §5 Creoder by a -
z a X

e C @ Notsecure 192.168.56.101:¢

Patent 1D -

Secunty Guards
Best  Very Good ~ Good * Far Poor

Cashier

Best  Very Good + Good Far  Poor
Hospital Phammacy (Personalityl

Boet  VeryGood  Good * Fair Poor
Madical Records

Best  Very Good * Good - Far Poor
Socal Worker

Best  VeryGood ~ Good * Far * Pouor

Bost  Very Good * Good Far  Poor

Haspial Pharmacy (Equpment Use)
Best  Very Good ~ Good * Fair . Poor
Laboratory
Best  Very Good * Good  Fair Poot
Ultrasound
Dest  VeryGood -~ Godd * Fair ~ Pocr
X-Ray
Best + Very Good Good * Fair  Poor
Ward
Bast  Vary Good * Good Fait Poor
| Nurse
| Best = Very Good Good * Far  Poor
Wating Ared
Best  Very Good Good  Fair = Poor

Lt I
Ang DoctorNursa By NAIpAIVANE] ang Paggamot/payong pangkalusugan sa patal
Nepakahusay ~ Kasya-siya Tama lang *+ Di Mabuli Napaum,,;l anngrake halmindhon

Once done, click “Submit Survey”.

5 FOME - Resonarze { T % < Boads of Cansda - o3t X o TR R B S BTN & s pemrbtonse
< G (@ Netsswre 152.168.56.101 ¢ ) " ) B} §
ECG Service ) » U

« Good  Far  Poor

Bost  Very Good -
Hospilal Pharmmacy (Equipmant Usel
ood *

Bast Very Good Fair  Poor

Laboralofy .
Bes!  Very Good * Good Fair
Uttrasound
Best very Goed Good = Far Poor
X-Ray
Best  Very Good - Good * Fair
ward .
Best Very Good * Good - Fair  Poor
Nurse N
pest Very Good Good * Far  Poof
waiting Ared :
Bast Very Good - Good ~ Fair = Poor
—— . al 1ag ang Paggamotpayang pangkal
Ang Doctor/Nurs8 gy naipaliver ! 4 pangkalusugan sa paraan na aki intind
UNapnmhusay Kasryn-srlyaig ga;B:fn:ﬁrung aglat:;u Naprkapangi aking nasintindinan
rmasyon na eking na : maintindihan ang aking kondisyon o :
R e aiwsay - Kesye-sia . e S Dl & Moty D e iy i g i
xomenda 58 eking mga kamag-anak &t kabigan ang serbisyn ng ospital na ilo

Aking rerel
ng mull 58 8rung pspilal sa mga sumusunod na panahon upang magpatingin‘gumamil ng serbisye?

- Co Hi idad na sasadya kayo
ang posibilids: nas
A.nnqlggrp o Malamang May posibilidad Bakahnding = Hinding hindi ~ Hindi alam

Mga Mungkahi (suggeshom,’recomendalmsy
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A . . .
page will show, displaying the text “New Record Created Successfully” and

giving you two buttons to either retum to InPatient Input or return to the

Encoder menu.

.,Qm.m RN Geo X < ) : .
e ¢ i = S ST s °
Newmwdamredsuwsfuﬂy :
Other pages may show if there weré errors. Make sure that your Patient ID
number is not reused; otherwise, an error similar to below will show up and
your response will not be recorded:
_Ciéf;éwj;ﬁ;aﬁ@:@ixﬁﬁéﬁéﬁ DA O X (& Menslin Ot
c szﬁ:s&s&ﬁo;rr i bt PR B o | "
.
2, _Lab P

. ; 1o INSERT INTO InPatent
ERROR Unable 10 6X8Z5 T V0 o annol_CasIic r.Puso@“!—?wm'W-““““-'?em‘"“—S“-m‘ ol_ECG
4332730  Napakahusay Napakahusay. o aiurado TNA) Duplicato ariy 15 of koy PRIMARY

&

Patent, 1D, Personnal . %
(Sq;ggosvoﬂs- )VALUES(15‘.’4‘.’3‘.“‘.‘3'-'3'~4.7- .

Data Entry using csv

cel/CSV file, he could simply upload

For the encoder who already has an Ex

this CSV file with responses.

n the next page must be strictly followed for the responses to

The dictionary [

pe property uploaded to the system:
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Header Value
Unique Patient ID - there CANNOT be any duplicates
Patient_ID here, or an error will occur

Personnel_Security

Rating scale from 1-5 (S is "Best", while 1 is "Poor")

Personnel_Cashier

Rating scale from 1-5 (5 is "Best", while 1is "Poor")

Personnel_Pharmacy

Rating scale from 1-5 (S is “Best", while 1is "Poor")

Personnel_Records

Rating scale from 1-5 (S is "Best", while 1is "Poor")

Personnel_Soc_Worker

Rating scale from 1-5 (5 is "Best", while 1is "Poor")

Personnel_ECG

Rating scale from 1-5 (5 is "Best”, while 1is "Poor")

Personnel_Pharmacy2

Rating scale from 1-5 (5 is "Best", while 1is "poor")

Rating scale from 1-5 (5 is "Best", while 1 is "Poor")

Personnel_Lab

Personnel_Ultrasound

Rating scale from 1-5 (5 is "Best", while 1 is "Poor")

Rating scale from 1-5 (S is "Best", while 1 is "Poor")

Personnel_Xray

Personnel_Ward

Rating scale from 1-5 (5 is "Best", while 1 is "Poor")

Rating scale from 1-5 (S is "Best", while 1 is “Poor")

Personnel_Nurse

Rating scale from 1-5 (S is "Best", while 1 is "Poor")

Personnel_Waiting_Area

Ease_of_Understanding_Treatment

Ease_of_Understanding_Condition

Actual text:
Napakahusay
Kasiya-siya
Tama lang

Di Mabuti
Napakapangit

Actual text:
Napakahusay
Kasiya-siya
Tama lang

Di Mabuti
Napakapangit

Yes/No (Oo/Hindi)

Recommendation _____—
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Header

Value

Will_Return

Actual text:
Sigurado
Malamang
May posibilidad
Baka hindi na
Hinding-hindi
Hindi alam

Suggestions

Free text

Once

via this page:

(5 HOME -Reoner. X

& Boards of Conadt X

O Wfirphoprma X 3 diver-thegyecl X & S55 Encader M

« C O 1921685610
Selct CSV file 1o upload  Chosse Fila e file chozon
Select lie type uploaded  * In-Patent Out-Patient
Upload CSY

Encoder

Home

=

A How to Aratyyn |

p

A BigData Duts M

Click “Choose File”, and proceed to the location of the encoded file:

v « ¢

€ HOME - Resorar. X | 0 Boaechiof Conads X | B Lok hip hop m= » '\ O diver- Oeeyent X ;& S9S Ewoder Mo K
x
T + ThPL + Deskicp » [525% ¢
Oroarize = Mew feldes - 1 9
P »
& OneDme
Dacumentabe
7 Ths PC ”r "
Presentsticn 2
1 10 Okjecte i~ ,
B Deskiop = geen i "
%' Documents (7] to Panient Sample [} 4 i
& Cosnloads = 12365b_Theris_Pessmonte_2315047EY 5 t
b tusic ) Login: " i
! == Bl ) Ot Pauent Sample ¢
i - pplots
videe:
i B Ve el LA 1]
i i, Leest Disk (4] #) samplepaent dta
| e eccaiDEk @) &) sarmple_pament data : Vaancgs M Mt 4
1

Fie name |In Patrent Semgle

# How to Anshyn L

®

i Big Data, Data M

the encoder has a CSV file following the dictionary, he could upload it

"

»
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Then click “Upload CSV".

) HOME . Besoran X 5 BawsofCanatia X DD lofihphopma - X 3 dremr -thegyest X fo SBiscoo Mo X3 X Howlo Asijsac x| ~ BgDotaCataV- X (2]

< C @ 19215356101
Splect CSV lia lo upload. Cheose Fila  In Patient Samplo c3v
Selact life type uploaded. * In-Patent Qul-Patent

Uplcad CSV

Manual
Input
Log Out

For the Medical Records Staff

Medical Records staff would have this initial landing page:

c"—c'.-é Rescnar: X | O Bosrdsof Cansdk - X £ lcFbhoboprs . ¥ O diver - theepect X 0 8 Mecteal Regorch© % o X HomtoAnaipal N o A SgDeta Dota bl X

€ C © s —_p
Walcome

You could manually add or remove patents from the dalabase

load & CSV file containing praviously-encoded patent details please select "Upload Patient File from CSV™

1f you will up
word, seloct "Change Password”

To update your pass:
the session by selecting "Log Oom”

If you are done for the day, you may leave

Medical Records staff could add patient records, remove patient records (in case of

erroneous addition to patient records), upload a patient file from CSV, change

passwords, and l0g out.

Manual Data Entry

Medical Records staff could add and remove patients manually.
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Add Patient

OHx 5 AX 1B @ Xy X RS AEX GwmX DX GRX ERX Grx RN x Dex CX (WX a

2

< C ® 1321583670

Eptar Palent lssue
Department
Padiatrcs

| Treatment
in-Patent ¥

Log Out

Adding patients involves filing up the formin the “Add Patients” page. This

involves filling out the patient's name, chief complaint, department, and

whether the patient’s treatment is in-patient or out-patient.

Remove Patient

%D x @ex BaX Mo (F HeR L RE (T wX mEnx SRx Brax Hrx RTX DX, X iwTx ) - o %
: 2= > 4 ; \
| patents
| nonis Broon .
| Remove Petient Dalz - .
n, and

Removing patients involves selecting the patient from the dropdow

removing him manually by clicking “Remove Patient Data”.
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Upload CSV

Patient records could be encoded in a CSV file and uploaded to the database,

too. This could be done via the CSV upload module:

Orx (5BhX (O wX (W Ky &St x y ARXySERX(S X Mrx Ssax @R Gux 0 x O ex T WK

< C @ 19216856101 ¢
Select CSV lile lo upload  Cheose Fils | No fe chosen

Upload C5V

Add
Patient
Remove
Patient

Upload
Patient
File from

CcsyY

Log Out

The medical staff selects a CSV file. This file must follow the dictionary below:

Header Value
Unique patient ID - this will also be used in the
survey by the encoders. There CANNOT be any
patient|D duplicates here, or an error will occur
patientName Patient Name
[ssue which the patient came in for a
Chief_Complaint consultation
| Department Hospital Department where patient will consult
Treatment Type, whether In Patient or Out
In_Out_Patient_Tag Patient
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G OneDrive 7)) Survey DB
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>

Desktop v o«

||

Once a CSV is selected, click “Upload CSV”. A page should show, saying the

file has been successfully uploaded, or if there are any errors.

For the Researcher

The researcher view has the following menu options: Sample Selection, Stats

Change Password, and Log Out.

= R o ol o x wistx (RO REX cwx [Enx GRx gEAx QKX BT x Oeix GX  whx e
£ C @ 192.16856.70% } = z

Welcome
Please sclect from one of the options on tho men
mple, please select "Sample Selecton”

o survay please select “Stalistical Analysis”

u to your left

If you will sefecl @ 53
it you will ganerate stalistics and graphs based on th

To update your password select "Change Password”™

If you are done for the day. you may loave the session by selecting "Log Qut”
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Sample Selection

The researcher can select who among the listed patients could be sampled
for the patient survey.

OF X/ % Bux Dax; £0x RAHx aBx Smx @V ohx R x Mhx BT X (Bex{ CxwT

¢« C O 19216855101
Selact sutvey base  * InPatent  Oul Patient

Signiticance Level
@05

Etigct Size

13

Puowar

075

Test Type

One Samgle 1.Test *

Submit

The important item here is to select which sample should be taken —whether

In-Patient or Out-Patient.

The other items in the form are as follows.

Significance Level — Usually this is set to 0.05, as is commonly-accepted

statistical practice. More restrictive statistics set this to 0.01.

Effect Size — if one wants to test whether there are significant differences

between groups, You could increase this. Otherwise, keep as is.

This is the probability of rejecting a false null hypothesis. We would

(around 0.70 to 0.75), but not too high, since this would

Power —

want to keep this high

lead to an excessively high sample size requirement.

If the researcher has some statistical test in mind, such as a one-

test, he could select those here.

Test Type —

sample t-testor @ paired t-

t sure, he could leave these as is, and a workable sample could
() )

If oneisn
e done with these values, the researcher clicks “Submit”.

still be obtained. onc
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A list of sampled patients is output. The survey would then be implemented on

these patients, and they would be encoded by the data encoders in a

separate step.

@

> e A AL b Ddx - aSuiehkx:A8x - Sou (ETX (SRx A (ZJrx %Tx(Mex CX (WwWTix GpX
& O 19L1EZERI0N e n
The Sampling Frame lor thss survey s fuund balow

patientiD patiantName IN_OUT_PATIENT_TAG

1 Artammo Dan InPatent
12 Beudslio Gim InPatent
13 Imelda Gim InPabent
11 Luca Fontana inPatent
15 Kohaku Ruz InPatent
16 Yuu Chung InPatent
17 Mauncio Busto InPatient
18 Isidro Fujioka InPatent
19 Paca Moreno InPatent
20 Adelaida Casleiano  InPatent
22 Razele Manlapaz InPatent
22 Tomas Bato Alcantara InPatient

To resampie chck here

Ra-Samois |

Statistical Analysis

Another feature of this systemis the ability to perform some statistical

analyses on the sampled dat

The researcher clicks the “Stats

s x CRRELPAEXRGGEX M1x GEx RN BHrx 1% @ex EXAWTX (GpX

O cEXx DX Do X
« O | @ 192.168.56101 %
Welcoma

Please select 8 stalslicat analyss lo be performed from the dropdown butlon.

a summary ol the survayed pabents solgct “Summary Stabistcs”
than anather), select "Hypothesis Testing”

ror

one group 1s befter

To test hypatheses (£ if
lated to @

To lest whether bwo numeric ttems are 1€ ach other, select "Correlation Analysis”.
To test whethar tWo categorical (non-numefic) ftems ars refated, select “Chi-Square Analysis™
[+] W 2 o \

Once the researcher clicks the blue “Select Statistical Analysis” button, a
d down menu will show, listing the various statistical analyses he could
rop-

perform.

a, once data encoders have encoded this data.

» link. 1t will take the researcher to this page:
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OFx ; EX  Bex D RiE 4 3 * X3 op K & - a

e} d %5 { kX x L3 B E X LB 3 < 1 (2]
8 s jir] 53 = Drx (B1x @eXx

| i § ¥ oW -

\ 2 F

x

<« C @ 13216856101
Welcome = )
Pleasa selecl a slalistcal analyss 1o be performad fiom the dropdown bution.
, s'qsqrsiaustwm
) Summary Statistics vayed pabents selecl "Summaty Stabstcs
o f one group is better than anather), select "Hypothesis Tesling”
Hypuolhesis Testng  #nc ilems are related 1o each uther, select “Cortelation Analysis”
. sl joncal (non-numeric) tems are related, select "Chi-Square Analysis™
Chi-Square Analysis
urrently, the researcher could obtain summary statistics and perform three
tests: Hypothesis Testing (between numerical scores, such as any personnel
scores), Correlation Analysis (also between numerical scores), and Chi
Square Analysis.
Summary Statistics
To obtain summary statistics, click on “Summary Statistics”.
cpx.is-erx_u_f-'ﬂ“"".s’ .pxr-sxr:,:x.ﬂry:‘nx BAx Erx AT Bex| Cx{wix.5 &
1L 8 # NN ML SEER = =] *
w -~ i

& C 921885810

Seloct sUNVEY pase generate symmary stalistics

» In-Patient

Out-Patient

oct survey base to get the statistics from: whether In-

You will need to sel

Once you select this, click "Generate Statistics”

Patient or Out—Patient.
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This set of descriptive statistics will be output, consisting of the variable name,

mean, standard deviation, median, minimum, maximum, and number of

observations:

SRy fERx MGrx RTx DeX X \WIX GEX a - 8 X

OFx (58X (Bdx (DdX /B x (REX ADIX X (r R
&~ C (D 19218355107

See gescnptive statistcs below.

Variable Mean Std_Dev Median Min Max N
Personnzl_Sscunly 355561235 4 1 5 ¢
Personnel_Cashiar 4222210029 5 2 5 8
Personnal_Phaimacy 3 6667 1 2247 4 1 5 8
Personng!_Recoids 2444408819 3 2 5 8
Parsonnel_Soc_Worker 4 15 5 1 5 0
Personnzl_ECG 3886510541 4 2 5 9
Personnel_Pharmacyz 388891 642 4 1 5 8
Personnel_Lab 4222204718 4 2 5 9
Parsonnal_Ullrasound 355561 238 4 1 5 9
Parsonnel_Xray 4 1 4 2 5 8
Personnal_Ward 3777613017 4 1 5 49
Persannel_Nurse 4 1118 4 2 5 8

4 1 56 8

Personnal_Waitng_Area 3 886G 1.3642

Distribution of Averags Survey Scare

~alla A [T

& [oE)¢

L]

g ®« ¥ O

tatistics, you could either get the descriptive

Once done with the descriptive 8

statistics for the other sét, Of select another statistical test to be done on the

data.

Partonnel_ECC

Parsonnel_Security
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Hypothesis Testing

Select “Hypothesis Testing” from the dropdown menu:

CLERCALA CRES CLLI AR A Lt Mix oFx @ex Mrx BTx Bex CX \WIX \ GpX 2]

« C () 192150567101
Welcome
Please solect a statisical analysss o be performed trum lhe dropdown butlon.
Selecl Slalrsbcal Analyss:
Summary Statistes veyed pabents sewcl "Summary Slalisies.
f one group is better than another). select “Hypothesis Testing”
Hypothesis Testing  2nic flems are related to each other, select “Correlation Analysis™
- jotical (nen-numerk) items are related select “Chi-Square Analysis™
Cometation Analysis

Chi-Squara Analysis

You will be given two options, depending on what test you would want to do.

GFx (GEx BaX IR, BEN L ATE qExobx (MI* (GRx RRX DrX TR \Bexy CX\WTH G X o -
€ C © 19218356101 &
Welcome
Please selecl a slalisucal analysss lo be petlormed trom (he dropdown butlon
. i anst a known nuil hypothes:s value {example. Average Secunty Guard score s greater than 3) select "One-Sample”
onesany sainst each other, whather batween surveys, or within one survey. seiect “Two-Sampie”
Two Sample
One Sample tests aré comparisons against a known null hypothesis (for
example, if the average scores for the effectivity of the security guard are
greater than 3 — these would at least not be in the “bad” buckets)
(+ ] px LR BR (GUR @rx S hRX ﬁraycmﬁi-x”l.'lx;ﬂ_eji LSE N AR b -
Orx (GBxX (BN Ky &% L) 3 L. =
~ G o ;':O‘F& 192,168.56.161 Fviw

t.Test [or Wilcoxon equivalent for smaller sample sizes)

One Sample

Solecl.surva;y data to be tosted

« In-Patient
Selpdt 8 field to tast the null 1Y

out-Patient

ypothests wilhh | Parsonnal_Securify

Prlm—r.‘g l"l;ru‘ hypothasis value haré
;rowde a 5>gn1f-,rancc Jevel (usualy 0 09

005
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It should be noted here that for smaller sample sizes, the nonparametric

analogue to the t-test, the Wilcoxon Signed Rank Test, is used

One selects the survey data to be tested (in-patient vs out-patient), the field

for testing of the null hypothesis, then fills out the following details:

Null Hypothesis Value (Are values greater than this? Less than this?)

Significance Level — usually 0.05 as per commonly accepted statistical

practice, but can be lowered to 0.01 for strict statistics, and raised to 0.10 for

more relaxed statistics.

Once these are input, click »gubmit”. The output would look similar to below:

® REX \GEX )
tr R —‘A'tFH Erx ®Tx e Cx (WIX(OpX

See rasults of 16515 LBIOW

Relavant Statistics Valuen

statistic VV 16

p value 0 263569489407021
null.value location 3

two.sided
Wikcoxon sign
fialyps| pOSTSFnid]

altarnative
metnod
data name

od rank lest wilh conlinutty correcton

This 1s a grapn ol the spproximale distiibution of the vanavle 1o ba tasted

relevant statistics:

Note the

Statistic.V refers to the output of the t-test (or the corresponding Wilcoxon

test, as the case may be).
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T ) -
he p-value shows the probability of the null hypothesis being true, given the

data. This simply means the probability that the hypothesis alternative is false

For example, we wish to test that the average score for security guards is

greater than 3. The null hypothesis is that it is less than/equal to 3.

If the p-value is less than our level of significance, we can reject the null

hypothesis, and conclude that our test is successful. Otherwise, we cannot

reject the null hypothesis.

The null value location is what we set in the earlier step.

The me

sample size.

Data name wi

the variable being tested.

There is also a box o]

distribution of the variable.

Correlation Analysis

To do correlation analysis, select correlation analysis in the menu:

5 B X t:x st-a BIX B X CXR (WTX

Aan(cenifln

Welcome
ropdowTt butfon.

joct @8 stalistical analysts lobe petformed‘ trom the df

Plagse s€

selact "Summary Stabstcs”
har) select "Hypothesis Testing”
ation Analysis”

vayed patents

aushcs

gummary St

{one group 1s natter than anott
Hypothesis Jestng M€ lems are relaled lo each ather, select "Correl
jorical (nan-numenc) items are ralated, select “Chi-Square Anatysis”

.
Gorrelation Analysis

Chi-Square Analysis

thod is either t-test or Wilcoxon Signed Rank Test, depending on the
Il be improved in a further revision. This should be the name of

ot of the test being performed, for the user to see the

GeX
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You will be greeted by this correlation analysis menu.

Orx  Ga3ax @O+x O
a X €% LI " b’ o -~
\ % tx (Gux [@rx cex Eex Trx GTx @ex Cxhw
TR 2Gp X a
. - = a x

€ C (@ 19215856101

Pearson's r-correlation (or Kendall's tau equivalent for smaller sample aizes)
Select survey dato to be tosted

* In-Patient Qut Palan!

Selact two fiekds to compare Both must ba numenc ie patent scores begin with Personnel Patient_ID
{ S Felds t 15t ba ng
0 st umenc (ie patient sceres beqinni ith P ) \

| | Submit | Chooss Anaher Stalistical Texs

Again, we need to select survey data to be tested (whether in-patient or out-
patient). We also need to select two numeric variables for which we are

looking for their correlation. Then click “Submit”. The following output will be

shown:

Grx  SEX DX DX, R EX MR R e (G % TG R (T
! G \ Fu BRrx o e
o - (@ex{ CX{WIxX G
\ 3 Cpx
44

< C @ 19216356101

Sea rasults ol tests beiow
The romelation batween those nwo vanables is [0 1134]

Legend

()0 510 1.0-vory strongly related
(-103105- strony retated
130110073 - weakly related

{1 0to 0.1 - vary weakly related
This 1s a scalterpiot of the two vanavles lested

Scatterplot Between Two Variables

TieType| POSTSFaia2)
3

B B [moEe & ~a2M= .

e displayed, as well as a legend showing the

elation scoré will b

The corr
meaning of each correlation score. A scatterplot is also shown for visual
the relationship between the two variables.

appreciation of
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Chi-Square Analysis

To do chi-square analysis, select Chi-Square Analysis in the menu. This is to
determine the relationship of any categorical data:

0 ] \ \ a s n = e} G
O‘ Ex @x ocx S x - ox sx Gox [@Tx (GFX R x Yrx STx @ex Cx WIX (Gpx £
< C (D 192168.56.107 1a: 7

Welcoma

Plaase soloct a stalstical analysis 10 be performed from the dropdown button®

Soloct Statstical Analysis.

veyed patents, solect “Summ Statstcs”
Summary Statistcs i i =
f one group 1s beller than another). select Hypothess Testing™
Hypothesis Testng  2nC itoms are related to each other seloct "Correlation Analysis™.

jorical (non-numenc) tems are related, select "Chi-Square Analysts”

Coaraiatinn Analysis

Chi-Square Analysis

You will be taken to this menu. Select the survey data, then select two

categorical fields. For the surveys, do NOT select anything beginning with

“Employee” as these are considered numeric by the system.

Grx GEX Qux DBdx =5 X pxREx e exrryGEX Bax Grx RTx @ex Ex WKk (GpX
<« G @) 1921855610107

Chi-Square

E Select survey dala to be tested

E « In-Patiem  Cut-Patient

pare Both must be categoncal (ie do NOT select anything beginning with Employee_} Patent_D

| select two fields to com;
E Patient_ID

—

Submit || Cnoose Arother Slall stical Tast

d Test for two Categorical Values
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You will see this output:

K G P . - - < 5 -~ %
OFx GEx  @ex X w4 Fx 1x Sex (MTx SFx BAX (Wrx HTIx Dexy €X{wWTIx 5px o -

< ¢ ® 19212256301
See rosuits of tests bolow

See below cross table between the two vanabies
Kasiya-slya Napakahusay Tama lang _row
0 0 1 D1 hMabuti

0 0 1 Kasiya-siya
0 2 a Napakahusay
3 1 1 Tama lang

See below results of Chi-Squared Analysis between the two vanabies

Relevant Statistics Values
statisbe X-squared 96

parameter df ]
p.value 0 142529218889027
method Pearson’s Chi-squared tast

p.Valus less than/equal o level of significance (usualy 0.05) - reject o null hypothos:s - he two vanables are roiated
0.05) - do not reject the null hypothesis - no proof of any relatonship between two vanables

P-value greater than level of s:gnificance {usually

Back 2 Chi Souared Tesl

sicgl Taal

The way to interpret these statistics are:

Statistic.X-squared — the actual chi-squared statistic calculated in R.

Parameter.df — degrees of freedom in the chi-squared analysis — number of

observations, less 1.

p.value — Since the chi-squared test evaluates the null hypothesis that there is

no relationship between these two variables, there is a calculated p-value. If

this is less than the level of significance (usually 0.05), we could say that there

is some association between the two variables; otherwise, these two variables

are said to be independent of each other.
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Annex G. Patient Survey Forms

eagdly answer e hailos gy
Surlncys g spital Lieospital Seowires?
OUT-PATENT DLPARTMENT

Pamianyat 00 1IMANE NE C ek org M) ARG
S PR DLINERE (P13 put s

T AT RROR $0 10NN A cheerhahan o raranasan

trangyan po mang N awdsang maeg
lenapd Ploase seome jeaviy any blo-
: a T enieo S0

ar exper

PresannetiStafl TRoTGoGd

1
.

WARD

turees/ S

Wart ng Ared N 7 :

3 <3 konsultasyon?
o [@1-20ras 032 oras o higit pa
aggamot/payong pangkalusugan sa paraan na aking

Gaano katagal ka naghintay par

[10-30 minuto £ 31-59 minut
Ang Doctar/Nurse ay naipatiwanag ang P
aaiintindihan.

£ Napakahusay CIKastya-siya O Tamaiang £33 Oi-mMabuti 1 Napakapangit

Ang impormasyon na aking natanggop av natulungan akong maintindahan ang aking
kondisyon/kondisyon ng aking pamilyd.

1 Napakahusay [IKasiya-siys CItama lang CI0i-Mabuti - £ Napakapangit
Aking irerekomenda sa aking mgo wamag anok at kabigan ang serbisyo ng ospital na ito.

a Oo 3 Hingt

ANO ang posibilidad na sasadya kayong mul sa aming ospitai sa mga sumLsunod na panahon upang

check o e boxes provided based on what you have anserved

magpatingin!gumamit ng serbisyo?
0 siguwade CIBaka hindi na
23 matamang CHqinding hindi
3 nay Posibiligad {IHindi alam
wungkirht (Suggcslmn-./ﬂpcnmmcn\mum}
F2153 NE DREIUROD % curvey ma 1o
cangalar ng pasyente/bantay’ .
Ward | et
ras 3 . .-
T MARAMIRG SALAMAT FOYE
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VPRl LIBRARY

Serdityn ng Lspital (HEesP1a' Servicest

EPATIENT DECARTIAENT
25x:.3gyan po lamang ng chack ang mpa wah
MA3TEYEN 06 ‘AMang nd 13wasang Mag-iviar

103 NABNEROP 3 nyong na odserbahan o naranasan.
tlangko (Please put check in the boxes provided based on what you have observed

srewpeaened Plegie Svsig 'eaving 57y Llanks)
DorsornedStail \ BECT VIR GOOD 00D L Y91 NUT GOGO 1
. ; 15 4 ; 3 ; 2) {1 |
T e B e e S L T 4
Secenty Guards i s )
CCasmier 1 ; N i | i
- e _— e - - - . e mrrens v
. N !
; b e b - d
N ! ———— JOOR US|
: i
[P I rovee e s e e s
L = - Joo e L O N RN
0sp L3 Fharmacy ; ;
————— e - - ? . J .-—0‘44 - e — S|
Ladoratory h i i
. . -— ;- S R —_—
sSrasount : ) B
b v e - R D s S S : -
3 i
,;,,
| S
J

.

Ang Doctor/Nurse ay naipaliwanag ang Paggamot/payong pangkalusugan sa paraan na aking

naiintindihan.
[JNapakahusay [OJKasiya-siya [JTama lang CIDi-Mabuti  [J Napakapangit

Ang impormasycn na aking natanggap ay natulungan akong maintindahan ang aking
kondisyon/kondisyon ng aking pamilya.
1 Napakahusay DKasiya-siya CITamalang OIDi-Mabuti DINapakapangit
Aking rerekomenda sa aking mga kamag-anak at kaibigan ang serbisyo ng ospital na ito.
3 Co O Hindi
Ano ang oosibilidad na sasadya kayong muli sa aming ospital sa mga sumusunod na panahon

upang magpatingin/gumamit ng serbisyo”
0 sigurado Olgaka hindi na

3 malamang O Hinding hindi
O May Posibilidad CIHindi alam

Mungkahi {Sugge51..3ns;’Recommendatnon).

P2t33 ng paglugen sa survev naito .

Bangaian ng pasyerie/Dantdy. oo e e
Ward
O35 e MARARENG SALAMAT PO
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