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[bookmark: _Toc110840757]Introduction
Randomization of participants in clinical trials has become the standard method of experimental control aimed at reducing selection bias and eliminating confounding from known and unknown factors1. The process of randomization2 generally involves two steps: (i) Generating an unpredictable random sequence, and (ii) Implementing the sequence in a way that conceals the treatment assigned to potential study participants until eligibility is determined3. Failure to achieve proper randomization and allocation concealment may result in biased estimates of treatment effects4 and potential loss of integrity of trial results. 

Traditionally the use of sequentially numbered, opaque, sealed envelopes has been regarded an acceptable method for concealed allocation of interventions in trials. However, this method is now falling out of favor due to vulnerability to manipulation5. Sealed envelopes may also be damaged during shipping and at the point of storage. Filling and sealing envelopes also involve a time-consuming manual process which is prone to human error – particularly in large complex studies. 

In response to the limitations of using sealed envelopes and inadequate methodological approaches in controlled trials, centrally administered web-based/telephone randomization is now increasingly preferred for allocation of subjects to interventions in large studies. However, this method is challenging to implement in many low-resource settings with weak communication infrastructure6 and poor internet connectivity. 

An alternative random allocation approach that is affordable, auditable, and suitable for low-resource settings is the use of mobile phone-based Short Messaging Service (SMS). SMS is a method of communication that transmits text messages up to 160 characters in size between mobile devices, or from a computer to a mobile device. Bulk messaging is a method by which SMS text messages can be delivered to up to a million users synchronously minimizing delays and an overlap of requests. Text messaging has been used in clinical trials to reduce missed appointments7 and improve clinic attendance in clinical trials and as cost-effective intervention for managing patients with chronic illnesses8–11. Access to mobile phone technology has rapidly expanded in developing countries12,13.

Kenya is estimated to have 98% mobile penetration14. 96.1% of internet users connect through mobile devices. Device ownership statistic indicate 99.7% of internet users own a smart phone while14.4% own a featured phone15. The Communication Authority of Kenya (CAK)16 figures show that the volume of SMSs sent stands at approximately 12 billion per quarter, this shows that the number messages sent by Kenyans remains high for a span of more than 5 years. This is attributed to the nearly negligible cost of sending a message compared to the cost of internet bundles.

PRISMS project undertook a pilot comparative study of an SMS-based randomisation platform versus sealed opaque envelopes alongside a funded 3x2 factorial pragmatic randomized controlled trial17[footnoteRef:1] which aims to recruit 4392 children with severe pneumonia aged 2-59 months at 12 hospitals in East Africa by competitive enrolment.  [1:  https://clinicaltrials.gov/ct2/show/NCT04041791] 


We developed an SMS-based method for random allocation of treatments.
[bookmark: _Toc110840758]Study objectives
General objective 
To evaluate the feasibility and accuracy of randomization using text messaging through response time and correct treatment allocation.

Specific objectives
i. To estimate the response time of SMS delivery for randomization requests
ii. To assess user experience for envelope randomization and SMS randomisation approaches.
iii. To determine allocation sequence concordance for envelope randomization and SMS randomisation approaches.
[bookmark: _Toc110840759]Methodology
We designed and developed a three-tier system consisting of a data layer, a business logic layer and an administrative interface. An Android app and plain text messaging were used to formulate text messages using a fixed syntax consisting of participant unique identifier, trial site, stratum and the trial name as input parameters. The business logic layer verified the input parameters and obtained an allocation from the data layer before returning a response to the sender through an SMS. The text response contained the details of the treatment allocation, the participant identifier and the randomization study staff. The system was designed to smartly detect duplicate attempts using unique patient identifiers.
The administrative dashboard was a one stop trial summary center where all transactions and randomization logs were monitored. It allowed administrators of the system to monitor SMS activities, managed users, track randomization and recruitment rate per site per strata. 
[bookmark: move69811274]The study was conducted in two sites of a multi-site factorial clinical trial in Kenya(SEARCH Clinical trial)17 involving two interventions with up to nine possible allocations. We evaluated the accuracy of treatment allocations against the master randomisation list for each randomisation message processed, and SMS latency in seconds.
 A post-implementation survey was used to evaluate user feedback. We built a user feedback into the mobile application which was only activated after the pilot implementation was completed. Each user of the randomization module completed the questionnaire.
[bookmark: _Toc110840760]Implementation phases 
This project was conducted in two phases, phase 1 and phase 2.  Phase 1 involved the design and specifications of the SMS platform both in web-based, text -messaging and Android application. This application was completed and tested before it was rolled out on site in phase 2. 

Phase 2 involved piloting at two public routine care hospitals, Machakos Level 5 and Mama Lucy Kibaki Hospitals in Kenya. The two sites were selected as SEARCH trial sites with the highest recruitment rates. 4 SEARCH trial clinicians carried out the text randomization; 2 clinicians were based in each site. All users were taken through a training on how to use the SMS randomization prior to piloting.

The SMS platform was implemented in two modes, through text messaging on both featured phones[footnoteRef:2] and smartphones through an android mobile application. SMS randomization was conducted alongside the tradition method (the use of envelopes). Randomization was the third trial step in the SEARCH trial where a treatment to be allocated to a participant was chosen. [2:  A feature phone is a type or class of mobile phone that retains the form factor of earlier generations of mobile telephones, with press-button based inputs and a small non-touch display. Also called dump phones.] 


The study received ethical approval from the KEMRI Scientific and Ethics Research Unit (SERU)- (Appendix iv). 

[bookmark: _Toc110840761]Phase 1: Development phase

The SMS randomization platform was designed and developed in three tiers as shown in the Figure 1: SMS platform framework below.

The mobile application was developed using android, web-based platform was developed using PHP Laravel framework integrated with an SMS Application Programming Interface (API) from a local service provider. One local network was chosen for piloting due to cost related estimations.

The code base of this project is archived in GitHub link located here. The mobile application is yet to be published on play store. 

The web-based administrative dashboard is locally hosted at the KEMRI-Wellcome Trust servers with data being managed as outlined by the study protocol. The code of the platform can still be accessible via the GitHub link listed above.








[bookmark: _Ref109914721]Figure 1: SMS platform framework
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[bookmark: _Toc110840762]Phase 2:  Pilot SMS randomization 

A total of 219 participants were successfully randomized between February 2022 and May 2022. The participants were first randomized using envelopes as the first step then SMS randomization. 

Each clinician was given a study tablet with a registered SIM card. The SMS application was installed on each of the tablets with each clinician having a separate account with a designated role to randomize participants. All system users were pre-registered in the database

A study clinician would screen patients for eligibility and proceed to randomize using the primary method(envelopes) then repeat the randomization using text messaging. The treatment allocated to the participant was based on the primary method.

An administrative dashboard was used to monitor trial randomization while managing the randomization sequence which was only uploaded once at the point of set up. (See the appendix ii for the detailed manual of the application).

The request was submitted in structured text format which was either manually typed or automatically formulated if one was using an android application. It took a clinician an average of 20 secs to type a text message with an average turnaround time of 38 secs to receive a response. We didn’t expect texting to interfere or delay care provision to a patient. In case of a system bug, the clinician was advised to provide care to the patient first before submitting a randomization request then give a call to user support for help. Treatment allocation was based on the primary envelope blinding method.

We had weekly review meetings where pilot progress and any arising issue was addressed.

[bookmark: _Toc110840763]Risk assessment
There was no risk for the participants involved since primary allocation of treatment was based on the existing method, the use of sealed envelopes. SMS randomization method was a pilot process which did not involve treatment allocation based on its sequence. Sending an SMS was free hence the system user would not incur any cost. The premium SMS subscription package under research cost covered all the SMS costs. We did not anticipate any inconvenience from the text messaging. The maximum length of the message was up to 6 words, and it took less than 1 minute to formulate a message. It would take a clinician less than 2 minutes to complete the process per participant. Text messaging was done after the participant had been allocated treatment using the primary method. The clinician would prioritize patient’s care in cases where the system delayed the response by proceeding to give the allocated treatment obtained from the enveloping process.

Results

A total of 219 participants were randomised between 7th February 2022 and 11th April 2022, out of which 180 were randomised to the first pair of treatments while 39 were randomised to both pairs of treatment. Allocation accuracy was 100%. Median latency was 21 seconds with the fastest message processed in 10 seconds and the slowest (non-network delayed) message processed in 96 seconds. A delayed response due to a failure within the mobile network was registered but was eventually delivered 35 minutes after it was requested. Four users completed a qualitative survey, three of whom preferred using the Android app over plain text messaging to send randomisation requests, while all users indicated preference for SMS randomisation over sealed envelopes. 


[bookmark: _Toc110840764]Dissemination
[bookmark: _Toc110840765]Seminars and webinars
We were able to demonstrate SMS randomization in real time using plain texting, Android application and show-cased how the administrative dashboard processes each SMS randomization request. While undertaking this project we made a number of presentations listed below.

i. TMRP UKTMN trials methodology webinar series in 2020 and 2022
ii. Kenya Medical Research Institute Annual Scientific Health (KASH) conference (2021)  . Page 87, abstract number 46.
iii.  Internal seminar at KEMRI - Wellcome Trust research Programme in July 2021.

An abstract to present at the upcoming ICTMC 2022 conference and the Global Health Network Conference 2022 was submitted and we hope to be selected to attend and share with global audience the outcome of this work.

[bookmark: _Toc110840766]Publication
We are in the processing of developing a manuscript that will be submitted to a peer-reviewed journal for publication.

The SMS platform code base is available on Github. We are exploring options to have the application published on play store to avail it to the public audience. In the meantime, it is available on the website link here.

[bookmark: _Toc110840767]Challenges

The COVID-19 pandemic greatly impacted the operations of this project. Recruitment of a
supporting software developer was delayed. Suspension of the SEARCH trial due to COVID-19 also delayed the pilot implementation and qualitative interviews which were planned to commence soon after Phase 1. However, we were granted an extension and managed to resume and successfully conclude study activities.

It has been challenge publishing the Android application on Google play store due to SMS permissions related reasons. We are exploring alternative means of publishing the application and avail to the public.

[bookmark: _Toc110840768]Study Impact on future clinical trials
Well conducted trials provide evidence for policy and guideline implementation in disease management, improvement of care and ultimate reduction of morbidity and mortality. The proposed solution offers a potentially more reliable and cheaper alternative to support increasing clinical trials in Sub-Saharan Africa. The study demonstrates the utility and cost advantage of randomization using text messages, future application of this method will improve the conduct of clinical trials.
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ii. [bookmark: _Toc110840773]Application manuals and study tools.
· Android app SOP 


· Software specification document


· Study consent form


· Post implementation survey questionnaire






iii. [bookmark: _Toc110840774]Study timelines
	
	2020
	2021
	2022

	Tasks
	Aug - Dec
	Jan
	Feb – May
	June – Dec 
	Jan
	Feb - May
	June – July 

	Requirement specifications
	
	
	
	
	
	
	
	
	
	
	
	

	Text-messaging development
	
	
	
	
	
	
	
	
	
	

	Dashboard  design
	
	
	
	
	
	
	
	
	
	

	Phase 1 reporting
	
	
	
	
	
	
	
	
	

	Android design
	
	
	
	
	
	
	
	

	Testing
	
	
	
	
	
	
	
	

	Protocol development
	
	
	
	
	
	

	Protocol final approval 
	
	
	
	
	

	Piloting on site
	
	
	
	

	End of project reporting
	
	
	

	Manuscript development t(ongoing)
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This is to inform you that the Committee notes that the issues raised during 318th Joint Committee A, B and C meeting of the KEMRI Scientific and Ethics Review Unit (SERU) held on December 14, 2021, have been adequately addressed. 
 
Consequently, the study is granted approval for implementation effective this day, January 25, 2022, for a period of one year. Please note that authorization to conduct this study will automatically expire on January 24, 2023. If you plan to continue with data collection or analysis beyond this date, please submit an application for continuation approval to SERU by December 14, 2022. 
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Prior to commencing you281r study, you will be expected to obtain a research license from National Commission for Science, Technology and Innovation (NACOSTI) https://oris.nacosti.go.ke and also obtain other clearances needed.  
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KEMRI SCIENTIFIC AND ETHICS REVIEW UNIT. 
In Search of Better Health 
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Balances

		FINANCIAL REPORT

		SITE		KEMRI WELLCOME TRUST RESEARCH PROGRAMME

		PROJECT CODE		GH/182

		MOP PROJECT CODE		UOL-PRS01

		PROJECT NAME		PRISIMS Study- Pilot Implementation of Short Message Service in a multisite..

		PROJECT START DATE		6/1/20

		PROJECT END DATE		5/31/22

		BALANCES AS AT		4/30/22

		PERIOD OF THIS REPORT 		FROM		Apr-22		TO		Apr-22



		`		Approved Budget                              A                                         £ 		Total Expenditure Previous Reports                              B                                       £		Expenditure this Period                           C                                    £		Total Expenditure (B+C)                                                   D                                    £		Budget Balance         (A-D)                                £                                         

		Salary 		6,364.60		3,907.38		- 0		3,907.38		2,457.23

		Research cost 		1,536.43		3,703.72		263.76		3,967.47		-   2,431.05

		Overhead 21.5%		1,698.72		1,636.35		56.71		1,693.06		5.67

		TOTAL COSTS (GBP)		9,599.75		9,247.44		320.46		9,567.91		31.84



		Summary of Cash at Hand						Project summary

		Balance brought forward 		(3,487.59)				Project Duration in Months				24

		Add total income in period						Time lapsed in Months				23

		Less total expenditure in period		320.46				% Time lapsed				96%

		Balance carried forward		-   3,808.05				% Budget Spent				100%



		We submit this as a true report of the income and expenditure for the above referenced grant for the period stated above and confirm expenditure was consistent with the grantors terms and conditions.











		Prepared by:		Accountant		Godfrey Okoth		…………………………………….		Date		…………………………….







		Authorised by:		Head of Finance		Mary Muthomi		…………………………………		Date		…………………………….







		Authorised by:		Chief Operating Officer		Catherine Kenyatta		…………………………………		Date		…………………………….







		Authorised by:		PI/Unit director		Edwine Barasa		…………………………………		Date		…………………………….







Advances Control Sheet

		Advances Control System

		SITE		KEMRI WELLCOME TRUST RESEARCH PROGRAMME

		WT PROJECT CODE		GH/182

		MOP PROJECT CODE		UOL-PRS01

		PROJECT NAME		PRISIMS Study- Pilot Implementation of Short Message Service in a multisite..

		PROJECT START DATE		6/1/20

		PROJECT END DATE		12/31/21

		BALANCES AS AT		4/30/22

		Total advances made		5,759.85

		Total value on audited accounts		9,567.91

		NET CLAIM IN ADVANCE		-3,808.06



		Reporting up to xxxxxx

		SIGNED ACCOUNTS										ADVANCES / FINANCE REQUEST FORMS

		Time Period		Date submitted		Reference / Filename		TOTAL EXPENSE				Reference / Filename		Date requested		Date received		GROSS REMITTANCE		CHARGES		RECEIVED AT SITE

		31-Mar		28.02.2021		YR1 QTR1 Expenditure		2,603.88						14/12/2020		24/04/2021		5,759.85				5,759.85

		30-Apr		31.05.2021		YR1 QTR2 Expenditure		3,190.44

		31-May		30.06.2021		YR1 QTR3 Expenditure		1,676.04

		30-Jun		30.07.2021		YR1 QTR4 Expenditure		(478.99)

		31-Aug		31.08.2021		YR1 QTR1 Expenditure		16.12

		30-Sep		31.10.2021		YR1 QTR2 Expenditure		32.12

		31-Oct		31.11.2021		YR1 QTR3 Expenditure		559.69

		30-Nov		31.12.2021		YR1 QTR4 Expenditure		16.08

		31-Dec		31.01.2022		YR1 QTR1 Expenditure		32.31

		3-Mar		31.03.2022		YR1 QTR2 Expenditure		1,599.74

		30-Apr		30.05.2022		YR1 QTR3 Expenditure		320.46





















																						£5,759.85







Serenic



						LOCAL CURRENCY		GBP

				PROJECT NAME: PRISIMS Study-Pilot Implementation Of Short Message Service in a Multisite

				PROJECT CODE: 

				START DATE: 01/04/2022

				END DATE    :30/04/2022

				E\R: 149.76



				INCOME:

				Operating Income



				Salary 		- 0		0.00

				Research cost 		39,500.00		263.76

				Overhead 21.5%		8,492.50		56.71

								0.00

				TOTAL:		47,992.50		320.46











ledger

		Posting Date		Journal Batch Name		Document Line No.		Document Type		Entry Type		Document No.		External Document No.		Related PV No.		G/L Account No.		Transaction Type		Payee		Fund No.		Description		Debit Amount		Credit Amount				Amount		Fund Class Code		Activity Code		Lineitem Code		Additional-Currency Amount		Original Currency Amount		Original Currency Code		Loc Dim Code		Pibudhold Code		SubAnalysis Code		Restrictions Code		Subaward Code		Source Code		Entry No.		Internal Control No.

		4/27/22		CASHRCT-N		0		 		Initial Entry		GC088807		CRPT021066				5511		Actual				UOL-PRS01		CRPT021066-PRISM data costs_E.kyala				-15,000.00				15,000.00		REST						0		15,000.00				NRB				51077						CASHRECJNL		8246734		KWTRP\GOKOTH220427153306582

		4/27/22		CASHRCT-N		0		 		Initial Entry		GC088809		CRPT021066				5511		Actual				UOL-PRS01		CRPT021066-Mama Lucy mtng data costs_E.kyala				-24,500.00		39,500.00		24,500.00		REST						0		24,500.00				NRB				51077						CASHRECJNL		8246742		KWTRP\GOKOTH220427153306691



		4/30/22		IDC_AV		610000		 		Initial Entry		GJ050095		APR045				8610		Actual				UOL-PRS01		Indirect Expense Recovery UOL-PRS01		8,492.50				8,492.50		8,492.50		REST						0		8,492.50														ACTJNL		8291145		KWTRP\EKARIUKI220513153435387

																																47,992.50		47,992.50







Management Report

		UOL-PRS01 MANAGEMENT REPORT

		FUND CODE: UOL-PRS01

		Category of Expense *                  		2 Year                  Project  Budget                                 				Project Budget            To Apr 2022                            £		Actual Expenditure     To Apr 2022                      £		Variance                         To Apr 2022                            £				Total Budget  Remaining                                                         £

		Salary 		6,365				6,099		3,907		2,192				2,457

		Research cost 		1,536				1,472		3,967		-2,495				-2,431

		Overhead 21.5%		1,699				1,628		1,693		-65				6

		TOTAL COSTS ($)		9,600				9,200		9,568		-368				32

		Expenditure %		100%				96%		100%		-4%				0%









Fund Reconciliation statement

		UOL-PRS01 RECONCILIATION STATEMENT AS AT END OF APR 22



		EXPENSES												RECEIPTS



		Month		Accounts submitted		Accounts Submitted		Total Accounts submitted						Funds received				Funds received

				Amount -Kes		E/R		Amount -GBP		Restated Kes				Amount-Kes		Rate		GBP		Restated Kes

		31-Mar		395,660.29		151.95		2,603.88		389,957.78										- 0

		30-Apr		475,535.52		149.05		3,190.44		477,800.73				871,465.31		151.30		5,759.85		862,595.14

		31-May		252,378.47		150.58		1,676.04		251,004.12

		30-Jun		-   72,317.25		150.98		(478.99)		(71,732.89)

		31-Aug		2,430.00		150.78		16.12		2,413.56

		30-Sep		4,860.00		151.29		32.12		4,810.85

		31-Oct		85,050.00		151.96		559.69		83,818.69

		30-Nov		2,430.00		151.15		16.08		2,407.65

		31-Dec		4,860.00		150.41		32.31		4,839.00

		31-Mar		241,897.27		151.21		1,599.74		239,577.64

		30-Apr		47,992.50		149.76		320.46		47,992.50

				1,440,776.80				9,567.91		1,432,889.64				871,465.31				5,759.85		862,595.14



								Diff		(7,887.16)								Diff		8,870.17







				Balance of funds as per statement						(3,808.06)

				KES (@ last rate in)						(570,294.50)

				Per Serenic						569,311.49

										(983.01)









				Explained by

				Exchange rate diff on expenses						(7,887.16)				(USD expenses at last rate less expenses as per serenic)

				Exchange diff on receipts						8,870.17				(USD receipts at last rate less receipts as per serenic)



										983.01

















Payroll

		P/No		Name		  Basic Pay		Other 
Payments		  Gross Pay		  NSSF		  NHIF		 Pension		Paye		Other 
Deductions		Net Pay







				1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0



				SUMMARY



				BASIC PAY+NSSF		- 0

				OTHER PAY		- 0

				GRATUITY		- 0

				MEDICAL PREMIUM		- 0

				Stipend

				TELEPHONE BENEFIT		- 0

				NITA LEVY		0

				Reversal		- 0

				WIBA/GPA/EL insurance premium		0.00

				SALARY PROCESSING FEE

						- 0











FX Analysis 

		Auto+Hide+Values

								Restating Rate

						FX ANALYSIS 												UOL-PRS01

						Expenses

						Period		Home Currency		Ledger Total		Difference (KSH)		E/R		Reported GBP Eqv.		Actual Curreny		Ex. Rate		Difference (GBP)



				011220..310321		March 2021		395,660.29		395,660.29		- 0		151.95		2,603.88		2,603.88				- 0		0%

				010421..300421		April 2021		475,535.52		475,535.52		- 0		149.05		3,190.44		3,190.44				- 0		0%

				010521..310521		May 2021		252,378.47		252,378.47		- 0		150.58		1,676.04		1,676.04				- 0		0%

				010621..300621		June 2021		(72,317.25)		-   72,317.25		- 0		150.98		(478.99)		-   478.99				- 0		0%

				010721..310821		August 2021		2,430.00		2,430.00		- 0		150.78		16.12		16.12				- 0		0%

				010921..300921		September 2021		4,860.00		4,860.00		- 0		151.29		32.12		32.12				- 0		0%

				011021..311021		October 2021		85,050.00		85,050.00		- 0		151.96		559.69		559.69				- 0		0%

				011121..301121		November 2021		2,430.00		2,430.00		- 0		151.15		16.08		16.08				- 0		0%

				011221..311221		December 2021		4,860.00		4,860.00		- 0		150.41		32.31		32.31				- 0		0%

				010122..310322		March 2022		241,897.27		241,897.27		- 0		151.21		1,599.74		1,599.74				- 0		0%







								1,392,784.30		1,392,784.30		- 0				9,247.44		9,247.44				- 0
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PRISMS clinicians� guide.pdf


PRISMS clinicians’ guide 


 


Your account will be created and configured by the super admin, you will receive and email and SMS 


with a system generated password, use the email and password to log in on the app. Make you type 


the password instead of copy-pasting.  The log in screen on the app looks as below: 


 


 


 


Once you log in, you will see a dashboard with two menus as below: 







 


 


By default, your account is linked to your site. Click on the “studies” menu and you will see your site 


listed alongside the study it is conducting.  


 







 


 


To the right of your site-study, there is an eye icon. Click on the eye icon to see more details of the 


study and perform randomisation.  







 


 


To perform randomisation, click on the “randomise” button at the bottom right, this will open a 


dialog where you are required to enter the IP number of the participant to be randomised.  


 







 


 


Enter the IP number and click randomise. You may receive a warning that the app is attempting to 


send an SMS whereby normal carrier rates apply. Accept the prompt to allow the app to send an 


SMS. You won't be charged any airtime for this. The app will then compose a randomisation SMS 


automatically and send to the system for randomisation. You will receive and SMS confirmation from 


a sender called “Searchtrial” advising if the randomisation was successful and to which medication 


the participant was randomised to. That’s it! 
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1. Introduction 


1.1 Background and Purpose  


Failure to achieve valid randomisation and allocation concealment may result in biased estimates of 
treatment effects and potential loss of objectivity in clinical trials. The traditional use of envelopes 
is vulnerable to manipulation and the risk of damage to envelopes during shipping and at storage. 
Additionally, the filling and sealing envelopes is a tedious time-consuming process prone to error. 
Other randomization alternatives such as web-based methods are preferred. However, they are 
expensive and not suitable in low resource settings with poor internet infrastructure. Mobile-based 
text messaging offers a low-cost and reliable alternative. This document details an SMS 
randomization platform tailored to favor limited resource settings. The aim of the project is to 
design, develop and pilot a short message service (SMS) randomization platform for clinical trials. 
The product is named PRISMS (an acronym for pilot implementation of Short Message Service for 
randomization) versioned 1.0.0 originally developed at KEMRI-Wellcome Trust Research 
Programme based in Nairobi, Kenya funded by the Trials Methodology Research Partnership 
(TMRP) through The Global Health Network.  
 
PRISMS is a 3-tier application consisting of a data tier, a business logic tier and a presentation tier. 
The data tier is the data storage component of the application while the business logic tier manages 
all transactions of the application. The presentation tier is designed to be used in different modes: 
(1) SMS phone interface, (2) Administrative dashboard through a web browser and (3) Android 
application through a smart phone. 
 
This document outlines the software specifications of PRISMS. 


1.2 Intended Audience and Reading Suggestions 


This document is intended to be used by software developers, project managers, clinical trial staff, 
trial monitors, randomization team, software testers and documentation writers. 
 


1.3 Abbreviations 


API – Application programming interface 
MVC – Model View Controller framework 
ERD – Entity Relationship Diagram 
SMS – Short Message Service 
SSL – Secure Socket Layer 
DB – Database 
XSS – Cross Site Scripting 
CSRF - Cross-Site Request Forgery 
Git - open-source distributed version control system 
SQL – Standard Query Language 
DKIM – Domain Keys Identified Mail 
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1.4 Scope 


Pilot implementation of Short Message Service for randomisation in a multisite pragmatic factorial 
clinical trial in Kenya (PRISMS Study) is a comparative pilot study of an SMS-based 
randomization platform versus sealed opaque envelopes nested within an ongoing multi-site 
randomized controlled trial in 12 hospitals in East Africa. Two study sites in Kenya will be used to 
test this approach with a total sample size of 200 participants. 


The proposed solution offers a reliable and low-cost alternative platform to support the increasing 
number of large and complex clinical trials in sub-Saharan Africa and other low-resource settings. 


Objectives 


The overall objective 


To evaluate the feasibility and accuracy of randomization using text messaging through response 
time and correct treatment allocation. 
 
The specific objectives 


i. To estimate the response time of SMS delivery for randomization requests 


ii. To assess user experience for envelope randomization and SMS randomisation approaches. 


iii. To determine allocation sequence concordance for envelope randomization and SMS 


randomisation approaches. 
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Diagrammatic component scope of PRISMS 


 


 


 


 


 


 
 


 


 


 


 


 


 


 


 


 


 


 


MySQL database 
 
 


2. Overall Description 


2.1 Product Features 


Feature Functionality Tier/Layer 
Authentication module - Limits users’ access to 


the system 
Business logic and 
presentation layer 


 - Defines the 
components a user can 
see 


- Restricts content to 
specific sites  


- Session management 
that tracks user activity 
while logged into the 
system  


- Allows super users to 
control system access 


- Restricts users 
randomizing 
participants per site 


Android App, 
Web application Interface & featured  


phones. 


Front end 


 
System’s core functions 


 
 


REST API Endpoints 


Business logic 
tier 


API 


 
 


Definitions & models 


Database 
configuration Data tier 


Authentication handshake 
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Security module - Protects the application 
against Cross-Site 
Request Forgery 
attacks  


Business logic 


 - Protects against SQL 
injection attacks 


 


SMS notification module - Allow message 
exchange between the 
user and the system 


Business logic and 
presentation 


 - Acts as an interface to 
the randomization 
module  


 


- Sends a randomize 
request to the 
randomization module 


 - Monitor SMS delivery 
rates 


 


 - Monitor SMS latency  
 - Monitor Incoming and 


Outgoing SMS 
 


Randomization module - Allows one to upload a 
randomization 
allocation sequence for 
each study per site 


Business logic 


 - View the 
randomization log 


 


- Monitor allocation 
rates for different 
stratum 


 - Monitor randomization 
trend over time  


User management - User registration Business logic/presentation 
 - Role management  


- Activating and 
deactivation users 


Study management - Manage different trials 
per site 


Import/Export module - Export SMS and 
Randomization logs 


Business logic/presentation 


 


2.2 Software development tools used 


a) Visual Paradigm Editions for software design 
b) PhpStorm IDE for PHP programming 
c) PHP programming language 
d) Laravel Framework  
e) Bootstrap framework 
f) RESTful API 
g) JQuery 
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2.3 Operating Environment 


 
PRISMS v1.0.0 runs on both successfully with the following components pre-configured: 


i. Apache web server 
ii. MySQL > v5.5 


iii. PHP > v7.3 
iv. Windows environment (XAMMP web server is sufficient) 
v. SMS short code 


vi. SMS sender identifier (Sender ID) 
vii. Mobile broadband  


viii. SMS units 
ix. SSL enabled server 
x. OpenDKIM recommended on Linux environment 


 


2.4 Design and Implementation Constraints 


SMS short-code implementation for PRISMS is currently limited to Kenyan mobile network 
operators. 
To be used internationally, one has to register an international short code to allow message from 
international network operators. 
 
Users allowed to access the system in any clinical trial using PRISMSv1.0.0 are limited by ethical 
considerations to maintain the integrity of the trial. 


2.5 User Documentation 


PRISMS v1.0.0 has the following manuals as follows: 
 


1. SMS interface manual 
2. Administrative dashboard manual 
3. Code structure manual. 
4. Android application manual 


 
All these manuals have been outlined at the appendices A to  E of this document. The standard 
operating procedures (SOPs) for any study implementing PRISMS v1.0.0 will be guided by the 
manuals listed above. 
 
Programmers who might be interested in extending the application can utilize the code structure 
manual. 


3. System Features 


3.1 Entity Relationship Diagram (ERD) 


ERD illustrates data elements for PRISMS v1.0.0 
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3.2 Use case 


Use case defines events of an actor in the system. Circles indicate possible activities that an actor in 


the system can perform. 
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3.3 Activity Flow Diagram (AFD)  


AFD indicates step wise process within the business logic tier 
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4. External Interface Requirements 


4.1 User Interfaces 


Snapshot of the graphical user interface have been listed in the appendix C section. 
 
All interfaces are optimized to be responsive depending on the device the user is accessing the 
platform from. 


4.2 Hardware Interfaces 


Hardware devices needed to access PRISMS v1.0.0 include: - 
1. Featured phones (do not require internet) 
2. Smart phones (do not require internet) 
3. Computer with a browser (Internet connectivity needed) 
4. Tablet with a SIM card (No internet needed) 
 
Note: In order to restrict user access, all devices need a protecting password. 


4.3 Software Interfaces 


PRISMS v1.0.0 is not linked to any other software at the moment. It is however, designed to allow 
for future interfacing with other systems. 


4.4 Communications Interfaces 


PRISMS v1.0.0 communicates through API with mobile provider networks and fetches mobile 
related data that allows for messaging notification to successfully function. 
 
E-mail and SMS notifications are used to notify users regarding critical activities in the system such 
as deactivation of user account, password resetting and site administrator’s urgent action tasks. 


5. Other Nonfunctional Requirements 


5.1 Performance Requirements 


SMS over the web 
 
This mode always requires a daemon processor configured in the hosting server to actively process 
incoming and outgoing SMS. 
 
SMS over the broadband 
This mode needs a broadband modem always plugged into a remote host with limited interruptions.  
 
SMS Units 
If the SMS units/credit is exhausted, the message requests will not receive a host. 
 
NB: All these requirements need regular monitoring to avert operation-related delays. 
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5.2 Safety and Ethical Requirements 


PRISMS v1.0.0 is expected to be used as a methodology tool in clinical trials, hence the need to 
adhere to ethical related policies governing blind randomization.  
 
Users who are restricted to access randomization process as in the trial protocol will also have 
restricted access to the randomization administrative dashboard. 


5.3 Security Requirements 


a) The server that will host PRISMS v1.0.0 should have SSL valid certificate. 
 
 


b) Session management control monitor users’ activities and automatically times out a user due 
to inactivity. 


 
c) Unregistered numbers are not allowed to randomize users  


 
d) Timed user tokens are used to validate user reset password links 


 
e) XSS filtering 


 
f) CSRF protection 


 
g) openDKIM signs and verifies emails with domain specific keys against public cryptographic 


key to detect email spoofing. 
 


5.4 Software Quality Attributes 


PRISMS v1.0.0 has been designed using MVC framework to allow for interoperability, 
maintainability, reusability, testability and adaptability. 
 
This implies that the current product can be extended to accommodate other clinical trial complex 
designs and interfacing with other software. 


6. Appendices 


6.1.1 Appendix A:  SMS over the broad band user manual 


This mode of messaging requires set up on a Linux operating platform. 
 
Installation 
 
Download and save the installation script to a location of your choice, for example /tmp/ 
 
To launch the installation script, run: 
 
sudo sh /tmp/install 
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Follow the instructions and provide the parameters requested. These will be written into a 
configuration file from where they will be called to access databases, reserve necessary ports for 
connections, and assign permissions to superusers to remotely access and configure the service. 
 
 
How to read this guide 
 
This guide describes how to use the SMS randomisation program over the mobile broadband. 
Actual commands are formatted in non-italicised fixed width text text like this. Command syntaxes 
are italicised and bracketed like [this]. All elements inside the bracket must be specified without 
spaces even if the description includes a phrase with spaces, for example, [phone number], unless 
specified otherwise. Elements separated by a forward-slash are interchangeable. 
 
 
Setting up 
 
Once installed, you can begin to set up screening and randomisation schemes to suit your study 
design. There broadly two ways this can be done: (1) you can import tables containing users, 
superusers, eligibility criteria for screening and randomisation (allocation) into the randomisation 
database. You will need the .csv templates to create these tables prior to importing them; or (2) you 
can create each of these tables manually and dynamically by issuing text commands to the system. 
 
The text messages for set-up are prefixed with the tools or utilities command and handled by the 
utilities file. Both commands are usable interchangeably and can only be issued from the mobile 
number specified by the administrator at installation. Other administrators (‘superusers’) can also be 
added to the system at this stage. The syntax of the commands is: 
 
[command] [function] [scope] [subject] [content] 
 
command is the actual command, in this case either tools or utilities. 
 
function is what you want tools/utilities to achieve; for example, you may want to send a broadcast 
message to a user or all users in a site, in which case function will be broadcast. Or you may want to 
upload a randomisation list from a .csv file saved locally on the server, in which case function will 
be upload. 
 
scope is the entity with which you expect function to interact to achieve its objective. It may also be 
a generic option to be passed to function in some settings. 
 
subject is the name of the entity referred to in scope. For example, if scope refers to a study, then 
subject will be the name of the study. 
 
content is all the parameters to be passed to the function. For example, when uploading or 
downloading a randomisation list, content will be the path to the file containing the list. 
 
Key examples of set-up commands with a brief explanation of what they do are included below. 
 
 
 
 
Adding users 
 
Before a user can interact with the system, the must be added to the ‘users’ or ‘superusers’ group. 
Users can run ordinary functions such as screening and randomising participants, while superusers 
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can, in addition to these, add/remove/activate/deactivate users and superusers and run advanced 
functions such as creating, uploading/downloading or deleting randomisation lists, setting or 
removing eligibility criteria for screening participants, sending broadcast messages to users or sites, 
pausing, shutting down or restarting the system. 
 
To add a user or superuser, use the following syntax: 
 
[tools/utilities] add [user/superuser] [phone number] [title] [first name] [last name] [study name] 
[site name] 
 
For example, to add Dr. Ann Tester to the list of users allowed to randomise participants to the 
SEARCH study in the Kilifi site, send the command: 
 
tools add user 254XXXX XXXX Dr. Ann Tester SEARCH Kilifi 
 
To remove a user from the users list: 
 
utilities remove user 254XXXXXXX  Ann  
 
You must specify the user’s phone number and first or last name so that these two pieces of 
information are cross-checked to ensure that you are referring to the correct user. 
 
You may alternatively deactivate a user instead of removing them from the database: 
 
utilities deactivate user 254XXXXXXX  Ann 
 
You can re-activate an inactive user too: 
 
utilities activate user 254XXXXXXX  Ann 
 
Follow the same syntax to add/remove/activate/deactivate superusers by replacing user with 
superuser in these commands. Note that only superusers can dd/remove/activate/deactivate other 
superusers. 
 
 
Creating a randomisation list 
 
You can ask the randomisation program to create a randomisation list for you. Beware that because 
the list will be random, it will be impossible for groups to be exactly balanced. Therefore, if you are 
not satisfied with the auto-generated list, you can delete it and retry until you have a satisfactory 
one. Alternatively, you can generate the list in another program then import it into this program. 
 
To create a list for simple randomisation of 3,000 participants to the EPIC study in which 
participants will be randomised in the ratio 1:1 to receive either chlorpheniramine or placebo, send 
the following command: 
 
utilities allocate 3000 to EPIC groups chlorpheniramine/placebo 
 
You must not add any other spaces, words or punctuation in the command, or else it will not be 
interpreted correctly. For example, you may not separate the treatment groups by anything other 
than a forward-slash. 
 
You can create a three-arm list by simply adding the name of the third group to the command 
separated from the others by a forward-slash, for example: 
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utilities allocate 3000 to EPIC groups chlorpheniramine/ibuprofen/placebo 
 
If you have issued the command correctly, the randomisation program responds by confirming the 
creation of the list and the numbers assigned to each list. It also assigns a list ID to each list. List 
IDs are useful for identifying lists for removal, for example: 
 
utilities remove list 153540345 EPIC 
 
Note that the command must include the list ID and the study name; this reduces the chances of 
unintentional removal of this list. 
 
List IDs are also useful when creating lists for stratified randomisation. Suppose the EPIC study 
will employ stratified randomisation by biological sex, you could first create a randomisation list for 
males as follows: 
 
utilities allocate 1500 to EPIC groups chlorpheniramine/placebo stratum Male 
 
The program will respond and confirm the creation of a list for this stratum; it will also indicate the 
ID for this list. Next, create a randomisation list for females, specifying the list ID from the list for 
males to ensure that the two lists are merged: 
 
utilities allocate 1500 to EPIC groups chlorpheniramine/placebo stratum Female list 153540954 
 
If instead of asking the system to create a list, you prefer to import an externally generated list, you 
will first need to create/download a template showing the required columns: 
 
utilities download columns allocation_list /tmp/ 
 
A template with the list column names is saved in /tmp/ with a time-stamped file name. You must 
have permission to write to /tmp/ otherwise the operation will fail. 
 
You should save the externally generated +list in this file, populating only the sequence, study, 
stratum (if required) and allocation columns. The sequence column should have the serial number 
for each allocation, and must not have any duplicate numbers. (Note that you can download 
templates/columns for the users, superusers or eligibility_criteria tables in the same way. You can 
also download the data by replacing ‘columns’ with ‘data’ in the command above.) 
 
Once this list has been created, the column headings row must be completely deleted manually, 
leaving the first allocation sequence as the first row of the list. Once this change has been saved, the 
list can be imported into the program either using MySQL or by sending the following command: 
 
utilities upload local allocation_list /tmp/[filename].csv 
 
Note that if the file is being uploaded to the program from a location on a different computer or 
location, it can be done as follows: 
 
utilities upload remote allocation_list [protocol]://[computer]/[location]/[filename].csv 
 
Again, note that you can upload templates/columns for the users, superusers or eligibility_criteria 
tables in the same way. 
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Screening participants 
 
Screening is handled by screen.php. Before you can screen participants, you must first define 
eligibility criteria. As with other functions, you can upload these criteria to the eligibility_criteria 
table as described above, or you can issue text commands. The syntax for defining eligibility criteria 
is: 
 
utilities eligibility study [study name] [text describing eligibility criterion] [yes/no] 
 
The text describing the eligibility criterion can include spaces; the ‘yes’ or ‘no’ at the end indicates 
the status of a participant with respect to this criterion if they are eligible. For example: 
 
utilities eligibility study SEARCH diagnosed with severe pneumonia at admission yes 
 
adds the criterion ‘Diagnosed with severe pneumonia at admission’ to the eligibility criteria for the 
‘SEARCH’ study, and specifies that individuals for whom the answer to this statement is ‘Yes’ are 
eligible for inclusion. Other syntactically correct examples of specifications of eligibility criteria: 
 
utilities eligibility study SEARCH participant aged 2-59 months yes 
 
utilities eligibility study SEARCH presented in cardiorespiratory arrest requiring emergency life 
support no 
 
To remove all eligibility criteria for the SEARCH study: 
 
utilities remove eligibility SEARCH 
 
If you do this, you then need to add the study eligibility criteria one-by-one as described above. 
 
Once the eligibility criteria have been satisfactorily set up, users can begin screening participants 
using the syntax: 
 
screen [participant id] to/for [study name] 
 
For example: 
 
screen 48583 for SEARCH 
 
The program will respond with each of the eligibility criteria, to which the user is expected to 
respond ‘yes’ or ‘no’, at the end of which the program will advice whether on the basis of the 
responses given the participant is eligible for the study. The program does not make a determination 
until all eligibility criteria are assessed. If the user replies with an incorrect answer, they can restart 
screening afresh at any time. 
 
 
Randomising participants 
 
Once the randomisation list for a study has been created or uploaded into the system, you can 
randomise a participant using the syntax: 
 
randomise [participant id] to [study name] 
 
or 
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randomise [participant id] to [study name] 
 
For example, to randomise participant 48583 to the SEARCH study, send: 
 
randomise 48583 to SEARCH 
 
If SEARCH employed stratified randomisation and the strata were correctly defined (suppose they 
were ‘urban’ and ‘rural’), then you might instead send: 
 
randomise 48583 to SEARCH stratum rural 
 
 
Monitoring the system 
 
A number of tools have been included to enable you perform basic monitoring and maintenance: 
 
utilities brief-status 
an abbreviated report of the current status of the program 
 
utilities dlr-status 
a report indicating the message ID, recipient, and status of all delivery reports awaiting processing 
at network level 
 
utilities clear-dlr 
clear the delivery report list 
  
utilities latest randomisation 
query the most recent randomisation message sent by the system 
 
utilities latest randomisation [study name] 
query the most recent randomisation message sent by the system for the named study 
 
utilities list-status 
query the current status of all randomisation lists in the system 
 
utilities list-status [study name] 
query the current status of the randomisation list for the named study 
 
utilities remove dlr [message ID] [recipient phone number] 
remove the delivery report entry corresponding to the message ID and phone number specified 
 
utilities restart 
reset the system by stopping and restarting it 
 
utilities remove study [study name] 
remove the randomisation list for the named study 
 
utilities status 
a full report of the current status of the program 
 
utilities store-status 
a report of any messages pending processing by the system. This should normally be empty, and 
would be populated if the system was unable to communicate with the network for whatever reason 
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utilities suspend 
suspend the running of the system. The system can no longer respond to text messages, and must be 
restarted at the server. 
 
utilities resume 
resume a suspended system (this is supported in theory but would not work in practice; see ‘utilities 
suspend’) 


6.1.2 Appendix B: SMS over the web user manual 


This section describes how to use the SMS interface and the administrative dashboard over the web. 
 
Installation 
 
PRISMS v1.0.0 is accessible online, any user who wants to access the system needs an account 
registration with a phone number. 
 
User registration 
 
A site administrator will need to add user into the system by filling a form with the following 
details: 
 
Title, full name, study site, phone number and an email address. 
 
Note: The phone number must have start with the country code in the format [country-code] 
[Number] e.g. 254 745 xxx xxx. 
 
The system has been designed to restrict user from key in a different phone number format. 
 
Managing users 
 
A site administrator can remove/deactivate user from the administrative dashboard. The application 
lists all users registered with three activity buttons for deactivating, deleting and editing user details. 
 
Allocation list 
 
A site administrator uploads the allocation list generated by a study statistician for a study from the 
administrative dashboard in csv or excel sheet format. The structure of the file to be uploaded is as 
shown below: 
 
Site name Stratum name Sequence order 
Site a Allocation 1 


 
If a different format and structure is uploaded, the upload event is terminated. 
 
Generating an allocation sequence 
 
This is a secondary functionality at the moment. It has however been included in the design for 
future development. It will form part of the final product.  
 
Randomising participants 
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Once the randomisation list for a study has been created or uploaded into the system, you can 
randomise a participant using the syntax: 
 
randomise [Participant IPNO] to [study name] [site] 
 
 
For example, to randomise participant 48583 to the SEARCH study in Machakos, send: 
 
randomise 48583 to SEARCH Machakos 
 
If SEARCH employed stratified randomisation and the strata were correctly defined (suppose they 
were ‘urban’ and ‘rural’), then you might instead send: 
 
randomise [participant IPNO] to [study name] [sitename] [stratum name] 
 
e.g.  
 
randomise 48583 to SEARCH Machakos rural 
 
 
Expected response scenarios 
 
The following table list event scenarios expected to be attempted by the user and the expected 
response. 
 
Event scenario Expected response 


Non-registered user 
 


“The number [phone number] does not belong to an active user who is 
authorised to randomise participants study at [site name]. Contact [ 
administrator contact] for more details”. 
 


Exhausted allocation 
list 
 


Random allocations to the [study name] study are no longer available. 
Please contact the study co-ordination centre [Phone number]. 


Invalid message 
format 


Incorrect message format; use: randomise [ipno] to [studyID] [siteID] 
or: randomise [ipno] to [studyID] [siteID] [phoneNO] without the 
straight brackets. You may also add your phone number at the end of 
the message if using an authorised phone that does not belong to you. 


An attempt to 
randomize a 
participant twice 


The participant with the [ ipno] is already allocated [allocation] by 
[user name] at [timestamp]. 


An attempt to 
deactivate non-
existing user 


Deactivation failed; there is no record with the phone number [phone 
number] in the list of users. 
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Successful user 
deactivation 


The user with the phone number [phone number], is now an inactive 
user. 
 


Successful user 
registration 


[User name] phone number [Phone number], has been added to the 
list of users authorised to randomise participants to the [study name] 
study at the [site name] site. 


Delete user 
The phone number [phone number], has been removed from the list of 
users. 


An attempt to add 
user twice 


[user name], phone number [phone number], already exists in the list 
of users. 


Successful 
randomization 


Participant [IPNo] has been randomised to [allocation] in the [study 
name] study. The unique number for the participant is [Participant 
randomization ID]. Randomised by [trial staff name] on [timestamp]. 
#14 


 


6.1.3 Appendix C: Administrative dashboard user guide 


 
a) Access link 


https://prisms.kemri-wellcome.org/ 
 


b) Once the link is loaded, the page like the figure (Fig Li12) below loads, click on the site 
administrator link to send an account registration request. If your account is registered, 
proceed to key in your email and the password. In case, you have forgotten your login 
credentials, click reset password lin. It will redirect to a page like fig. Li13. Key in your 
email then you will receive a link for a reset password. 
 
 
 
 



https://prisms.kemri-wellcome.org/login
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Fig Li12/13. Login and reset password interface from a mobile device 
 
 


c) Reset password link redirects to the interface as shown in Fig Li14. 
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Fig Li14: Set password interface 


d) Successfully login load the randomization dashboard page 
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e) Menu navigation links are on the left side bar of the page listed as: 
 
One can perform a list of activities while here. Functionalities have been listed under the 
product features section. 
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f) Register user interface 
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g) Manage user interface 


 
 


 
 


The blue button deactivates the listed user, the green button allows one to edit user details and the 


red button allows one to delete user entirely from the system. 
 


h) Upload the allocation sequence 
This interface allows administrators to upload the allocation sequence for a study. Duplicate 
lists are not allowed to be uploaded. An error message is flagged if such an event is 
attempted. 
 
The file name of the uploaded file should have site name in it. 
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i) SMS randomization monitoring 
 
This interface allows you to see the number of outgoing messages per day while monitoring 
the turnaround time per SMS. Red coded SMS log indicates a slow delivery rate. 
 
The latency column indicates the turnaround time for each incoming SMS. 
 


 
 


 
j) Manage study sites 


 
This interface shows a snapshot of how many studies are in a site, their status and the 
number of users per site. 
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6.1.4 Appendix D: Code structure manual 


Link to the Gitlab(Git) repository( https://gitlab.kemri-wellcome.org/prisms): Access to this 
directory is public and can be accessed publicly.  


6.1.5 Appendix E: Mobile application user manual 


 
Your account will be created and configured by the super admin, you will receive and email and 
SMS with a system generated password, use the email and password to log in on the app. Make you 
type the password instead of copy-pasting.  The log in screen on the app looks as below:  
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Once you log in, you will see a dashboard with two menus as below:  
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By default, your account is linked to your site. Click on the “studies” menu and you will see your 


site listed alongside the study it is conducting.   
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To the right of your site-study, there is an eye icon. Click on the eye icon to see more details of the 
study and perform randomisation.   
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To perform randomisation, click on the “randomise” button at the bottom right, this will open a 
dialog where you are required to enter the IP number of the participant to be randomised.   
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Enter the IP number and click randomise. You may receive a warning that the app is attempting to 
send an SMS whereby normal carrier rates apply. Accept the prompt to allow the app to send an 
SMS. You won't be charged any airtime for this. The app will then compose a randomisation SMS 
automatically and send to the system for randomisation. You will receive and SMS confirmation 
from a sender called “Searchtrial” advising if the randomisation was successful and to which 
medication the participant was randomised to. That’s it!  
  
 


6.1.6 Appendix F: Testing and deployment plan 


PRISMS v1.0.0 was tested within KEMRI – Wellcome Trust Research Programme during the first 
phase of development, after which it was piloted in two SEARCH trial sites (Mama Lucy Kibaki 
Hospital and Machakos level 5 hospital). 
 
Real allocation lists for the ongoing SEARCH Trial were used. 
The application is still subject to testing while under pilot implementation to further improve its 
functionality. 
 
 Study clinicians were given access to the system to test and give feedback. This was critical to 
improve the product before it is rolled out in a production environment. 
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6.1.7 Appendix G: The next steps 


 
a) Extend the functionality to complex randomization designs  
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KEMRI Wellcome Trust Research Programme consent form for study titled: 


Formal Title 


Pilot implementation of Short Message Service for randomisation in a multisite pragmatic 


factorial clinical trial in Kenya (PRISMS Study)  


Lay Title 


Use of text messaging for allocating treatment in clinical trials. 


 Institution Investigators 


KEMRI-Wellcome Trust Research Programme, 


Centre for Geographic Medicine Research – 


Coast, Kenya  


Mercy Chepkirui, Dennis Kimego, 


Ambrose Agweyu 


National Perinatal Epidemiology Unit, University 


of Oxford, UK 


Department of Medical Statistics, London School 


of Hygiene and Tropical Medicine, UK 


 


Charles Opondo 


Mama Lucy Kibaki Hospital Dr. Elizabeth Atieno Jowi  


Machakos Level 5 Hospital Dr Charles Nzioki  


  


You are being asked to participate in a study that involves the use SMS. You will be provided 


with a study tablet, a study phone number and internet connectivity bundles. You will be 


requested to provide your name and your e-mail address. 


 


We will provide more detailed information below the box. Please ask questions about any of 


the information before you decide to participate. You may also wish to talk to others (for 


example, your family, friends, or work supervisor) about this study, before agreeing to join.    


 


Key Information for You to Consider  


• Voluntary Consent. You are asked to volunteer for a research study. You can choose 
whether you would like to participate or not. If you do agree you can change your mind 
at any time and withdraw from the research. This will not affect you in anyway now and 
in the future. Your role as the SEARCH trial clinician will not be affected in case you 
decline to participate. 


• Purpose. We are doing this research to evaluate an SMS randomization methodology as 
an alternative randomization technique for clinical trials. 


• Duration. Your participation in the study will last for approximately 3 months based on 
the sample size target. 
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• Procedures and Activities: We will provide you with a study tablet that comes with the 
PRISMS mobile application and a study phone number. To use the application, you will 
be registered with your names and a study e-mail address. Additional manuals will be 
provided to guide you in the process in case there are areas that may not be clear. 
 
Your action will be to use a patient identification number that will be formulated as a text 
message which you will then submit as a randomization request via text messaging.  
 
In return, you will receive an SMS response with the specific details that the patient is 
expected to receive. 
 
No SMS charges will be incurred, and you do not need internet connectivity. 
 
At the end of the pilot process, you will receive a survey link. The survey will have a set 
of questions related to SMS methodology use. You will provide answers to the questions 
based on your experience using the SMS randomization. 


• Risks or disadvantages. We do not anticipate any inconvenience from the text 
messaging.  The maximum length of the message is up to 6 words, and it takes less than 
1 minute to formulate a message. It will take a clinician less than 2 minutes to complete 
the process per participant. Text messaging will be done after the participant has been 
allocated treatment using the primary method. The clinician will prioritize patient’s care 
in cases where the system delays the response by proceeding to give the allocated 
treatment obtained from the enveloping process. 


• Benefits. We will, as researchers hope to gain information on whether the SMS 
randomization is a possible alternative to better randomization methodology in 
randomized clinical trials. 


• Alternatives. If you choose not to participate, your decision will be respected.  


 


 


 


Introduction: what is PRISMS project and what are the processes? 


Randomization in clinical trials is one of the critical steps in clinical trials used to prevent bias 


allocation of treatment to participants in randomized clinical trials. 


The use of envelopes is a traditional method of concealing treatments in clinical trials. PRISMS 


propose the use of text messaging.  


PRISMS is an SMS randomization project for clinical trials where a text message request is used 


to determine the specific treatment a participant is supposed to receive. 


SEARCH Trial clinicians will be expected to know how to formulate a correct SMS to send as a 


request and in response, a specific allocated treatment send back to the trial clinician. 


Randomization is done after a potential participant has consented to be recruited into the 


SEARCH trial. 
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Who is carrying out this study?  


This study is being carried out by KEMRI in collaboration with the Department of Medical 


Statistics, London School of Hygiene and Tropical Medicine, UK and the MRC-NIHR Trials 


Methodology Research Partnership (TMRP) with the Global Health Network. 


KEMRI is a Kenyan government organization that carries out medical research to find better 


ways of preventing and treating illness in the future for everybody’s benefit. 


 What is this study about? 


a. On this study, we aim to (1) determine the feasibility of conducting randomisation using 


text messages, (2) measure the response time of each SMS request and (3) assess user 


experience on the use of envelopes vs the use SMS. 


b. Pilot implementation will take place in 2 SEARCH trial sites in Kenya with a target of 200 


dummy participants for a period dependant on the recruitment rates in the SEARCH 


trial. Participants’ IPNOs will be used as part of the SMS request to uniquely identify a 


participant and to prevent duplication and re-randomization. 


c. We are therefore asking you to participate as a trial clinician to carry out this study for 


your site. 


What will it involve for me if I agree? 


If you give permission to participate in this study, we will require to capture your full names.  


You will be provided with a study line, a study e-mail address, a tablet, internet connectivity 


and study guidelines. 


 


Are there any risks or disadvantages to me of taking part? 


Our priority for every participant is their well-being. There is no risk for the participants 


involved since primary allocation of treatment is based on the existing method, the use of 


sealed envelopes. SMS randomization method is a pilot process which will not involve 


treatment allocation based on its sequence.  The clinician is not disadvantaged in any way by 


this study. It will take a clinician up to 2 minutes to complete a text randomization per 


participant. 


Are there any advantages to me of taking part? 


There are no other direct benefits to you in participating, but you will also be helping us to pilot 


SMS randomization approach as a possible future alternative to bettering methodology in 


clinical trials.  


What happens if I refuse to participate? 


All participation in research is voluntary. You are free to decide if you want to take part or not. 


This will not affect you now or in the future. Your role as the SEARCH trial clinician will not be 


affected in case you decline to participate 







 


4 
 


  


Who will have access to information about me in this research? 


• All our research records are stored securely in locked cabinets and password protected 
computers and are accessed only by authorized persons 


• The personally identifiable information you provide will be used to identify the clinician 
who randomized a participant at any given point in time. 


• We will share anonymized individual and summary information we collect or generate 
with National Perinatal Epidemiology Unit, University of Oxford, UK and Department of 
Medical Statistics, London School of Hygiene and Tropical Medicine, UK in ways that do 
not reveal individual participants’ identities.  


• The study site will keep personally identifiable information about you from this study for 5 


years after the study has finished in accordance with applicable Data Protection 


Requirements both in Kenya and in the UK. You have the right to access the personal data 


we hold that pertains to you, to object to or make corrections to the processing of all or 


part of the personal data. 


 


Who has approved this research? 


All research at KEMRI must be approved before it begins. An independent national committee 


and a committee at the KEMRI Wellcome Trust Research Programme have looked carefully at 


this work. They must agree that the research is important, relevant to Kenya and follows 


nationally and internationally agreed research guidelines. This includes ensuring that all 


participants’ safety and rights are respected. The committees have agreed that the research is 


important, that it will be conducted properly, and your safety and rights have been respected. 


 


What if I have any questions? 


You are free to ask questions of any staff at any time. You can also contact the research team 


using these contacts: 


 


Mercy Chepkirui, KEMRI Wellcome Trust Research Programme, P.O. Box 43640 00100, 


Nairobi, Kenya.  Telephone: +254 (0)716 097 939. 


Dr Ambrose Agweyu, KEMRI Wellcome Trust Research Programme, P.O. Box 43640 00100, 


Nairobi, Kenya.  Telephone: +254 (0)722 619257 or +254 (0)20 2715160 


If you want to ask someone independent about this research please contact: 


Community Liaison Manager, KEMRI Wellcome Trust Research Programme, P.O. Box 230, 


Kilifi.  Telephone: 041 7522 063, Mobile 0723 342 780 or 0705 154 386 


And 


The Head, KEMRI Scientific and Ethics Review Unit, P. O. Box 54840-00200, Nairobi; 


Telephone numbers: 0717 719477; 0776 399979 Email address: seru@kemri.org 


 



mailto:seru@kemri.org
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KEMRI Wellcome Trust Research Programme consent form for study titled: 


Formal Title 


Pilot implementation of Short Message Service for randomisation in a multisite pragmatic 


factorial clinical trial in Kenya (PRISMS Study)  


Lay Title 


Use of text messaging for allocating treatment in clinical trials. 


 


I, _________________________, SEARCH trial clinician at ____________________________ 


Hospital have been informed of what the study is all about. I have understood all that has 


been explained and had my questions answered satisfactorily.  


Additionally, I agree to participate in the post pilot implementation survey of the study. 


(Required for future use) Please select yes or no, and then sign below: 


[Indicate your name here] _______________ I agree that the study team use the identifier 


that I have provided (Full names, e-mail address and telephone number) to locate me in the 


future. 


  Yes□  No □ 


 


I understand that I can change my mind at any stage, and it will not affect me in any way. 


 


Clinician’s signature: ___________________________ Date _____________ 


(Please indicate your name below) 


------------------------------------------------------------------------------------------------------------ 


[Following section is recommended, and must be signed by person undertaking informed 


consent] 


I have followed the study procedure to obtain consent from the [clinician].  S/he apparently 


understood the nature and the purpose of the study and consents to the participation in the 


study. S/he has been given opportunity to ask questions which have been answered 


satisfactorily. 


 Designee/investigator’s signature: ____________________________ Date ____________ 


  


Designee/investigator’s name:   _____________________________Time ____________ 


                                                                        (Please print name) 
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1. Indicate your role in the trial below 


☐ Clinician ☐ Principal investigator ☐ Data manager ☐ Other (specify) 


☐ Site Co-ordinator ☐ Trial manager ☐ Trial monitor  


2. What arm of the application did you use? 


☐ Mobile app 


☐ Featured phone text messaging 


☐ Admin dashboard 


☐ All of them 


☐ Featured phone text messaging and mobile app 


3. Which feature(s) did you use? 


☐ Randomization 


☐ SMS log 


☐ Randomization log 


☐ Bulk messaging 


☐ User management 


☐ Allocation sequence  


4. Select all the randomization allocation concealment methods that you have used before 


☐ Opaque sealed envelopes 


☐ Telephone-based 


☐ Web-based 


☐ None 


☐Other (specify) 


5. Have you used text-messaging before in a clinical trial?  ☐ Yes ☐ No 


6. While administering randomization using envelopes, have you experienced any of the following?  


Tick all that apply, or ‘none’ if you have not experienced any of these. 


☐ Damaged envelope 


☐ Skipped envelope sequence 


☐ Used and re-sealed envelope 


☐ Empty envelope 


☐ Blank treatment label 


☐ None 


☐ Other{specify} 


 


 


 


7. Given a chance to choose between text-messaging randomization or the use of envelopes as a primary 


method for randomization which one would you prefer? 


☐Envelopes  


Specify why you would choose envelopes 


 


Pilot implementation of Short Message Service for randomisation in a multisite pragmatic 


 factorial clinical trial in Kenya (PRISMS Study) 


Post-Pilot Implementation Survey Form 


 


v1.0.0 13102021 







☐Text – messaging 


 Specify why you would choose text-messaging 


 
   


8. Please indicate below to what extent you felt you understood how to use the text-messaging app? 


Not at all A little Just about enough A lot


Very well
 


if not at all or just a little, what aspects did you not understand?  


 
 


9. How easy did you find it to use the test messaging app for randomization?” 


Very easy Easy Difficult Very difficult
 


 


10. Did you have any challenges framing the text for randomization? 


- No  


- Yes (specify) 


11.  


12. Between the mobile application and the basic text messaging, which one did you prefer? 


☐ Text messaging  


Explain why text messaging  


☐ Android app  


Explain why the android application  


13. How long on average did it take for you to completely type a text message? 


<1 minute 1-2 minutes 2-3 minutes 3-4 minutes


4-5 minutes Greater than 5 minutes
 


14. Did text-messaging randomization interfere with your ability to provide patient care in any way? 


Yes No
 


If yes, give further details  


15. In your own words, what is your overall opinion on the use of text-messaging for randomization? 


 
16. Do you have suggestions on how the PRISMS system can be improved? 


Yes No
 


If yes, give the details below: 


 






image7.png
a8




image8.png
a8




image8.jpg




image1.png
Front end

Android App,

Web application Interface & featured





