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Abstract

Introduction: Schizophrenia is a severe, chronic, and disabling mental illness. Non-adherence to medication and
relapse may lead to poorer patient function. This randomized controlled study, under the acronym LEAN, is
designed to improve medication adherence and high relapse among people with schizophrenia in resource poor
settings. Methods/Analysis: the community-based LEAN has four parts: 1) Lay health supporters (LHSs), mostly
family members who will help supervise patient medication, monitor relapse and side effects, and facilitate access
to care, 2) an E-platform to support two-way mobile text and voice messaging to remind patients to take
medication; and alert LHSs when patients are non-adherent, 3) an Award system to motivate patients and
strengthen LHS support, and 4) iNtegration of the efforts of patients and LHSs with those of village doctors,
township mental health administrators and psychiatrist via the e-platform. A random sample of 258 villagers with
schizophrenia will be drawn from the schizophrenic “686“ Program registry for the 9 Xiang-dialect towns of the
Liuyang municipality in China. The sample will be further randomized into a control group and a treatment group
of equal sizes, and each group will be followed for 6 months after launch of the intervention. The primary
outcome will be medication adherence as measured by pill-counts and supplemented by pharmacy records. Other
outcomes include symptoms and level of function. Outcomes will be assessed primarily when patients present for

medication refill visits scheduled every two months over the 6-month follow-up period. Data from the study will
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be analyzed using ANCOVA for the program effect and an intent-to-treat approach. Ethics and dissemination:

University of Washington: 49464 G; Central South University: CTXY-150002-6. Results will be published in peer-

reviewed journals with deidentified data made available on FigShare. Trial Registration: ChiCTR-ICR-15006053

Keywords: schizophrenia, medication adherence, mHealth, lay health worker, implementation science, wait-list

control, RCT, “686” program

Strengths and Limitations

Strengths:

The application of mHealth is designed to synergize the patient support capacity of lay health supporters,
village doctors, mental health administrators and psychiatrists in an integrated manner so that the

technology actually strengthens the health system.

The active engagement of family members augments case supervision.

The study, evaluating the real world effectiveness of LEAN, emphasizes the implementation parts so as to

increase the likelihood of adopting the potentially effective solution.

The trial is intent to have global implications, especially insofar as the intervention is designed to exclude

elements peculiar to China’s socio-economic and/or political situation.

Limitations:

The short duration may not allow sufficient assessment of functional changes and limit analysis of the

long-term effect on adherence.

The choice of relatively simple assessment tools (pill-counts vs. urinalysis) may create challenges of

obtaining accurate adherence level.

Assuming that improved medication adherence will lead to better patient life-functioning may be

problematic.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod’ g uadolwg//:dny woij papeojumoq "9T0Z Arenuer 0z uo 0ZTOT0-GT0Z-uadolwag/9eTT 0T st paysiignd 1suy :uado CING


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

Ver 14-70ct15

BMJ Open

WHO Trial Registration Data Set

DATA CATEGORY

Primary registry and trial identifying number

Date of registration in primary registry
Secondary identifying numbers

Source(s) of monetary or material support

Primary sponsor
Secondary sponsor(s)
Contact for public queries

Contact for scientific queries

Public title

Scientific title

Countries of recruitment

Health condition(s) or problem(s) studied

Intervention(s)

Key inclusion and exclusion criteria

Study type

INFORMATION
ChiCTR-ICR-15006053
8 Mar, 2015

N/A

China Medical Board
Fogarty International Center, NIH

Central South University, China
University of Washington, USA
Dong Xu, MPP [+86 20 5969 5071 ] [romanxu@uw.edu]

Dong Xu, MPP [+86 20 5969 5071 ] [romanxu@uw.edu]
Sun Yat-sen University

Lay health supporters aided by a mobile phone messaging
system to improve care of villagers with schizophrenia in
Liuyang, China: protocol for a randomized control trial

Lay health supporters aided by a mobile phone messaging
system to improve care of villagers with schizophrenia in
Liuyang, China: protocol for a randomized control trial
China

Schizophrenia

Intervention: Lay Health Supporter plus SMS Messaging
System

Control: Case as ususal (ie. “686” Program)

Inclusion: “686” program participant; diagnosed as
schizophrenia; residing in Liuyang Xiang-dialect area

Exclusion: Patients who missed past 3 drug refills; currently
hospitalized; people physically not capable of using voice or

text messaging

Interventional

Allocation: randomized

Intervention model: parallel assignment

Masking: subject not blinded; caregiver, investigator,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 60

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq 9T0Z Arenuer 0z uo 0ZTOT0-GT0Z-uadolwag/9eTT 0T St paysiignd 1su :uado CING


http://bmjopen.bmj.com/

Page 5 of 60

©CoOoO~NOUTA,WNPE

Ver 14-70ct15

DATA CATEGORY

Date of first enrolment
Target sample size
Recruitment status

Primary outcome(s)

Key secondary outcomes

BMJ Open

INFORMATION

outcomes assessor blinded
Primary purpose: improving health
Effectiveness study

July 2015

258

Recruiting

Medication adherence as measured by pill-counts
(medication taken over medication prescribed)

Symptoms as measured by Clinical Global Impression in
Schizophrenia; and functions as measured by 12-item
proxy-administered WHO Disability Assessment Schedule
2.0
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Introduction

Background and Rationale

Schizophrenia, characterized by hallucination, delusion, disorganized thinking and negative symptoms, is a chronic
and disabling mental disorder which is commonly associated with impairment in social and occupational
functioningl. Though schizophrenia cannot be cured, most people with schizophrenia can be effectively treated
for symptoms with antipsychotic medicines’. However, of treated patients, 50% are non-adherent with
medication3; moreover, even under conditions of compliance, 50% of patients suffer relapse within 1 year of their
latest episode". The “686” Program, a massive coutry-wide government effort in China, is a relatively inexpensive
and practical model that provides community-based mental health care with limited human and financial
resources’ °. But the program faces the challenges of poor medication adherence and high relapse - 26% of the
program participants never, 39% intermittently, and only 35% regularly take prescribed medications’. This
research aims to develop, and evaluate, a financially and operationally feasible and sustainable intervention (with

the acronym LEAN) to address those “686“ program challenges.

Hypothesis

We hypothesize that the LEAN plus “686” solution, as compared to the present “686” standard of care only, will
improve medication adherence, reduce the incidence of schizophrenia symptoms, and ultimately result in

improved social and occupational functioning for enrollees.

Study Setting

The intervention will be implemented and tested in “686“ program particiants in the Xiang-dialect area (a total of 9
towns) of the rural townships of Liuyang Municipality in the Hunan province of China, with an intent to produce
solutions that can be adapted and applied in other LMCs with limited mental health resources. Liuyang has
developed a three-tier “686” model extending from Liuyang Mental Health Hospital (MHH) to township health
centers (THCs) to village clinics that consists of five compnents: 1) patient screening by village doctors (VDs) and

mental health administrators (MHAs); 2) registering confirmed cases into“686“ with consent; 3) Psychiatrists
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touring townships to provide free consultation and medication every two months (“bi-monthly visits”); 4) case

management by MHA; and 5) regular monitoring by vDs® 10 (Figure 1).
FIGURE 1 THE “686” PROGRAM SERVICE MODEL

Source: authors.

LEAN

LEAN as an acronym is somehow inspired by Toyota’s principle in lean manufacturing11 although our focus is to add
value, minimize waste, and maintain simplicity throughout program implementation. The acronym LEAN
summarizes the critical components of the proposed intervention (Figure 2). The LEAN participants can opt out of

LEAN anytime by texting us or inform VDs, MHAs by phone or in person.

FIGURE 2 LEAN

LEAN
L: Lay health supporter (LHS)

E: E-platform with e-reminder, e-monitor, and e-educator via mobile text/voice messaging

A: Award system analogous to Taekwondo ranks

N: iNtegrating the L, E and A and “686” Program structure into a lean and coordinated approach

Source: authors.

Lay Health Supporter (LHS)

For each patient in the intervention, LEAN will identify a LHS — a member of the patient’s family if possible or a
community volunteer (such as a member of the village senior club) — who will perform simple but important roles
in support of the patient: 1) facilitate patient medication adherence with prompts from the e-reminders, 2)
monitor for early signs of relapse and for medication side effects using checklists from the e-monitor, and 3) team
up with the village doctor and the township mental health administrator to facilitate treatment adjustments and,

if needed, emergent hospital care.

E-platform

The e-platform employs three main modules: The e-reminder sends the patient up to two reminders either by text

or voice messages at 15 minutes interval until the patient responds with confirmation that the scheduled
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medication has been taken. Failure to send a confirmation will trigger up to two text alerts to the patient’s LHS,
prompting the LHS to check in with the patient and text back the result. The e-monitor assists LHSs and patients
in detecting signs of relapse and monitoring medication side effects using relevant checklists texted to the patient
and LHS at regular intervals (See relapse checklist in appendix. And findally, the e-educator will send periodic SMS
messages to the patient, LHS, MHA, and VD educating them on schizophrenia symptoms, medication, adherence

strategies, relapse, rehabilitation and social resources.

Award System

Patients and LHSs will accumulate points for responding to SMS messages. Each of their texted confirmation back
to the LEAN system will accumulate one point, which will be recorded automatically by the computer system. The
points, counted every two months, will advance their Taekwondo-like belt ranking and entitle them to a small gift

when they come for the bi-monthly visit to be presented by a LEAN program staff.

iNtegration

The efforts of the patient and LHS to improve medication adherence and reduce relapses will be integrated,
facilitated by the e-platform, with those of the VD, MHA and psychiatrist so that the innovations of LEAN
strengthens the existing health system. With this integration, non-adherence and relapses detected can then be
actually handled with LHS, VDs, MHAs and psychiatrist take concerted effort for promot treatment adjustments or

referrals for emergent hospitalization.

Mechanism of LEAN

The mechanism of LEAN medication adherence is based on an adapted health belief model (HBM) (Figure 3)** .
According to this theory, people with schizophrenia make their medication adherence decisions based on push
(patients’ self-motivation in improving health) and pull factors that include three elements: 1) Patients’ perception

of the threat posed by schizophrenia; 2) Patients’ perceived net benefit of adhering to therapy, a calculation

involving the benefits of therapy minus costs; and 3) Action cues such as the above-mentioned e-reminders or
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mass media health promotion campaigns. Figure 3 illustrates the interface of various LEAN elements with the

components of the health belief model.
FIGURE 3 MECHANISM FOR LEAN MEDICATION ADHERENCE
Note: The red dots indicate LEAN components.

Source: adapted from the health belief model”.

The development of LEAN has been guided not only by the HBM as a theoretical framework, but was also informed

by empirical evidence, particularly in the areas of human resources for health (HRH) and mobile health (mHealth).

Much of the literature in HRH suggests that “task shifting” - cascading appropriate tasks from more skilled
psychiatrists to less specialized MHAs/VDs and to LHS improves access and efficacy when HRH are lacking or

deficient™ (

Liuyang has only 1.35 psychiatrists/1.42 specialist nurses versus 8.59 psychiatrists/29.15 nurses for
high income countries per 100,000 population in 201112). The e-platform facilitates efficient communication and
integration of this network of human resources. Moreover, much evidence supports the use of reminders to

. . . 16 17 18 19 20
improve medication adherence .

Study Population and the LEAN Sample

People in Liuyang speak three distinct dialects: Gan, Xiang and Hakka. The Xiang-dialect area, located in the west
of Liuyang municipality, has 9 townships, 98 villages and a population of 356,900. The “686” Program maintains a
roster of patients with schizophrenia in the Xiang-dialect area of Liuyang municipality (total: 631 in 2011) (Figure
4), which forms the study population. The characteristics of this population most relevant to our study are

summarized in Table 1.
FIGURE 4 MAP OF THE XIANG-DIALECT AREA OF LIUYANG
Note: Yellow-shaded region on the map of China is Hunan Province.

TABLE 1 “686” PROGRAM ENROLLEES WITH SCHIZOPHRENIA IN THE XIANG-DIALECT AREA OF LIUYANG (YEAR 2011)

(1). “686” enrollees with schizophrenia only, accounting for approximately 80% of all “686” patients in Liuyang

(2). Cell phone ownership by family members of “686” Program enrollees
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(3). Function assessed by MHAs using three sub-categories: daily living, social activities and work.

(4). A score of 0-1 calculated as the percentage of prescribed drugs taken by the patient in the month immediately before the survey

Source: author, Liuyang “686” Program Registry (Year 2011)

Inclusion and Exclusion Criteria

The following criteria more precisely define the study population by establishing eligibility requirements for subject

recruitment. Rationales for inclusion and exclusion criteria are given in parentheses.
Inclusion:
1. “686"” Program enrollees.

2. Diagnosed as having schizophrenia according to criteria established in the Diagnostic and Statistical

Manual of Mental Disorders-5 (DSM-S@’)21
3. Physically reside in the Xiang-dialect area of Liuyang Municipality
Exclusion:

1. Individuals registered in the Xiang-dialect area of Liuyang Municipality, but living elsewhere as migrant

workers (as a community-based intervention, LEAN requires residence in the local community)

2. Patients who have missed three immediate past drug refills (in this case, they have de facto dropped out

of the “686” Program)
3. People who are currently hospitalized (again, LEAN intervention requires sustained community residence)

4. People physically incapable of using voice or text messaging, e.g. individuals with hearing and/or vision

impairment, or who are severely disabled (ability to utilize SMS is necessary for the LEAN intervention)

Sampling Frame, the LEAN Sample and Recruitment

The most recent “686” Program registry of patients with schizophrenia will be used as the sampling frame, from
which we aim to draw 258 patients as the LEAN sample. To that end, a statistician otherwise not associated with

the project will first create a recruitment list of 400 people drawn at random from the sampling frame. Assuming
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that 15% of those selected will prove ineligible and that a further 20% will elect not to participate, an initial list of
400 should ensure a final recruitment of no less than 258 subjects. MHAs will provide an initial screening by cross-
checking the recruitment list against their own records in order to verify eligibility. Recruitment by project staff
will occur during patients’ bi-monthly medication refill visits, when psychiatrists will re-confirm the diagnoses of
those on the list. Project staff will conduct home visits within one month of their expected bi-monthly visit to
recruit those not contacted at the refill visits. At the end of the recruitment, the LEAN sample will be randomly
divided by the same statistician into a treatment group and a control group of equal sizes by a statistician not

otherwise involved in the study (Figure 5).

FIGURE 5 THE LEAN POPULATION, SAMPLE AND ASSIGNMENT

Source: authors

Sample Size Calculation

Though the distribution of our primary outcome (adherence, scored as the percentage of drugs taken of those
prescribed) is unlikely to be normally distributed, the sample calculation follows standard procedures for the
hypothesis of equal population means based on t-test and the comparison of sample means. Since our sample size
is large, the central limit theorem ensures that our sample means will be approximately normally distributed,

regardless of the underlying distribution of the data.

Assuming a 5% type | error and a 10% dropout ratio for a total sample size of 258 (129 for each of the two
comparison groups), the study of 232 participants (after 10% dropping out of 258) will have 85% power to detect
an effect size of 0.13 (see appendices). This means that if the adherence score for the control group is 0.72
(SD=0.33), the study will have sufficient power to detect a program effect if adherence for the treatment group is
equal to or greater than 0.85. The control adherence of 0.72 used in the sample calculation is based on the self-

reported adherence of 0.75 in our study population from the “686” registry.

The proposed sample size of 258 will also satisfy the power requirement for a subgroup analysis of patients who
are non-adherent at baseline. Given the ratio of non-adherence to full-adherence (0.55:0.45) of the population

reported in the registry, the study will include at least 140 baseline non-adherent subjects available for the sub-
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group analysis. Again, assuming 5% type | error and a 10% dropout rate, the study will have 85% power to detect
an effect size of 0.18 among the sub-group: If the adherence rate for the control is 0.42 (SD=0.35), the study will
be powered to detect a program effect if the adherence of the treatment group is equal to or greater than 0.6

(Table 2).

TABLE 2 SAMPLE SIZE CALCULATION SCENARIOS

(1). Standard deviation in parentheses
(2). Sample calculation assuming power of 0.85, significance level of 0.05, and a 10% dropout rate
(3). See the STATA codes for the sample calculation in appendix

(4). Sample size of the baseline non-adherent sub-group achieved with a LEAN total sample of 258.

Source: authors

Metrics & Measurement

Primary and Secondary Outcomes

The primary outcome will be a continuous medication adherence score from 0 (no adherence) to 1 (complete
adherence), calculated as the percentage of drugs taken out of those prescribed over a designated time period
(the preceding month). Medication adherence was chosen as the primary outcome on the grounds that 1)
adherence correlates with symptom relief, and symptoms correlate with function® 23; 2) significant improvement
in symptoms, and function, is likely to extend beyond the duration of the study; and 3) improving adherence is

valuable in its own right. However, symptoms and functions will also be tracked as the secondary outcomes.

Methods of Assessment and Timeline

Figure 6 summaries how and when we assess outcomes, which piggyback on “686” Program activities, in
particular, the bi-monthly meetings with patients. All data will be double-entered into and managed by Research
electronic data capture (REDCap) system24. All outcome assessors, including psychiatrists and program staff, will be
blinded to the control or treatment status of program participants; any inadvertent un-blinding will be noted in

order to record the time of the incident and persons involved.

FIGURE 6 RECRUITMENT AND OUTCOME ASSESSMENT

11
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Source: authors

Medication Adherence: Pill counts

Pill counts, to be conducted by project staff when patients bring their pill bottles to the bi-monthly refill, will be
used as the primary, objective and inexpensive measurement of medication adherence, to be complemented by
pharmacy dispensing records from the “686” registry system. Other objective measures, such serum/urine drug
Ievelzs, are clinically and financially impossible to implement. In addition, the Morisky Medication Adherence
Scale”, the Brief Adherence Rating Scale (BARS)27, and the Drug Attitude Inventory-10 (DAI-10) 2 will supplement
the objective assessment. At baseline and again at the end of the study, patients who were no-shows at the bi-
monthly visit will be visited and assessed at their homes.

Symptoms — CGI-Sch

From among the “big three” instruments for schizophrenic symptoms29 we chose the Clinical Global Impression in
Schizophrenia (CGI-Sch) primarily due to its brevity and ease of use®. “686” Program psychiatrists will assess

patients using the CGI-Sch during bi-monthly visits throughout the trial.

Functions — WHODAS 2.0

LEAN will use the 12-item proxy-administered WHO Disability Assessment Schedule 2.0 to assess patient functions,
considering its brevity to administer, excellent psychometric properties, and availability of a validated Chinese
version>* 2. Public health students enlisted as program staff will administer the WHODAS to patients and their

family members during bi-monthly visits.

A few other “public health” indicators such as suicide, drug abuse, attacking people, destroying things and
wandering will be captured by the existing “686” registry. In addition many process, cost and service utilization
indicators will be captured and recorded by the e-platform logs and “686” administrative registry. These process

indicators will facilitate analysis of various links in the LEAN mechanism, and surveillance for breaks in the chain.

Trial Design

We adopt a wait-list design with subjects followed-up for six months after launch of the intervention. The wait-list

control design is increasingly used in psychotherapy studies, primarily to address the ethical dilemma involved in

12
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod’ g uadolwg//:dny woij papeojumoq "9T0Z Arenuer 0z uo 0ZTOT0-GT0Z-uadolwag/9eTT 0T st paysiignd 1suy :uado CING


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

BMJ Open

Ver 14-70ct15

withholding a potentially beneficial treatment from the control group. Participants recruited into the study are
randomized into a treatment group and a “wait-listed” control group. In stage one (the 6 month period following
program initiation), the intervention will be applied to the intervention group only, while the wait-list group will
receive usual care per the regular “686” protocol; in stage two (a subsequent 6 month period), the wait-list group
will receive the intervention, having “waited” through stage one. Analysis of the intervention will be conducted
based on baseline and end-point data collected on both groups during stage one only due to our budget constraint
for data collection. Consequently, the only difference between a wait-list design and a traditional two-arm
randomized control trial (RCT) is that the control group is also able to benefit from the treatment once the formal

study is complete.

Model & Analysis

Unadjusted analysis, ANCOVA and DiD

We mainly considered the issue of efficiency (precision of the estimator) and bias in our choice of the analytical
methods. The literature suggests that ANCOVA provides higher efficiency than difference-in-difference (DiD) and
the unadjusted model in RCT and is the optimal model for RCT analysis 33(Figure 7). The LEAN analysis will include
as covariates the strong baseline predictors of outcome that are empirically suggested by other studies, and will
comprise adherence, WHODAS and CGI-Sch scores, as well as indices of negative symptoms, substance use,
medication side effects, and family supervision34. It should be noted that while our response variable, expressed
as an adherence score from 0-1, may yield values greater than one, those out-of-bound predictions do not
invalidate the model since the study’s purpose is to produce a “risk difference” (difference in mean adherence
between intervention and control groups) rather than an individual prediction. Critically, the large sample size and
the central limit theorem ensure that this approach will yield valid inferences of the risk difference despite non-

normal adherence outcomes.
FIGURE 7 THREE APPROACHES TO RCT ANALYSIS

Source: adapted from Siyuan Zhang paper35
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Intent-to-Treat

An intent-to-treat (IIT) analysis will be used to analyze all subjects regardless of treatment actually received.
Estimating the IIT effect is more appropriate than the per-protocol or per-treat methods since the LEAN trial is a

pragmatic trial, which is to say, it is meant to determine the effectiveness of LEAN as a real-world solution.

Subgroup Analysis

We plan to conduct two subgroup analyses, both with strong theory base and possible interaction effects. The first
concerning the non-adherent group at baseline is sufficiently powered (Table 2) (our adherence-focused
intervention is more likely to work better for the initially non-adherent group). The other subgroup analyses will

be conducted to assess level of functions.

Missing Data

Reasons for missing data will be recorded. Multiple imputation methods will be used so that sensitivity analyses

will be conducted to assess the robustness of trial results under different methods.

Monitoring

Considering the short duration of the intervention, we do not have a data monitoring committee. At the mid-point
of the trial, outcomes and text messaging data will be analyzed to detect any abnormality. The text messaging
system also provides a means for ongoing monitoring of any patient response.

Ethics and Dissemination

The study has obtained IRB approval from University of Washington (49464 G) and Central South University (CTXY-
150002-6). Any substantive modification to the protocol will seek a formal approval from the IRBs. Program staff
will train and obtain informed consent from both patients and LHSs. Patient data will be securely entered and
stored in RedCap and only de-identified information will be used for analysis. Study results will seek peer-reviewed

publications with de-identified data made available on Figsharess.

Discussion

Several aspects of this study is worth noting. First, the application of mHealth is designed to synergize the patient

support capacity of LHSs, VDs, MHAs and psychiatrists in an integrated manner so that the technology actually
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strengthens the health system. Second, the active engagement of LHS augment case supervision. Third, the study,
evaluating the real world effectiveness of LEAN, emphasizes the implementation parts so as to increase the
likelihood of adopting the potentially effective solution. Fourth, the trial is intent to have global implications,
especially insofar as the intervention is designed to exclude elements peculiar to China’s socio-economic and/or

political situation.

The study is faced with several limitations. First, its short duration may not allow sufficient assessment of
functional changes and limit analysis of the long-term effect on adherence. Second, our choice of relatively simple
assessment tools (pill-counts vs. urinalysis) may create challenges of obtaining accurate adherence level. Third,
assuming that improved medication adherence will lead to better patient life-functioning may be problematic.
There is concern that the psychiatrists with limited training from Liuyang MHH may deliver inappropriate
treatments, adherence to which will be of insufficient benefit. Finally, despite efforts to ensure the generalizability
of LEAN, the existing “686” infrastructure may make Liuyang a unique location, although spirit of LEAN should

provide useful information for other LMCs.

List of abbreviations

BPRS: Brief Psychiatric Rating Scale

CGI-Sch: Clinical Global Impression in Schizophrenia

DiD: difference-in-difference model

DSM-5@ : Diagnostic and Statistical Manual of Mental Disorders-5
HBM: health belief model

HRH: human resources for health

IIT: intent-to-treat

LHS: Lay health supporter

LMC: low and mid-income countries
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MHA: mental health administrators

mHealth: mobile health

MHH: mental health hospital

PANSS, Positive and Negative Syndrome Scale
RCT: randomized control trial (RCT)

THC: township health centers

VD: village doctor
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Appendices

E-reminder example

“Xiao Wang (Little Wang in Chinese, a diminuitive often used in friendly conversation), we have the forecast for
two beautiful sunny days and hope you will enjoy some sunshine (or: you may see more and more children in the
village as the winter break starts today). We also hope you have taken your meds today. If yes, please text “yes” to

let us know. Lao Zhang (Old Zhang)”.
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Sample Calculation in STATA

sampsi .72 .85, sd1(.33) sd2(.33) alpha(0.05) power(.85)
Estimated sample size for two-sample comparison of means
Test Ho: m1 = m2, where m1 is the mean in population 1
and m2 is the mean in population 2
Assumptions:
alpha = 0.0500 (two-sided)

power = 0.8500

mi= .72
m2= .85
sd1= .33
sd2= .33
n2/n1=1.00

Estimated required sample sizes:
nlt= 116

n2= 116

Early Signs Questionnaire, Short Form

The following form is reprinted with permission from Marvin Herz, MD. From The University of

Rochester.

NAME DATE

Compared to last week, has there been an increase in any of the following symptoms?
YES

1. Problems with sleep . . . . . oo it i i i i e e e e e

NO

2. Problems with appetite . . . .. . . .. i i e e e
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T 0= o7 =20 (o) o

4. Problems with concentration . . . ... ... ... .. . e
D, REStlESSNESS . v v v it e e e e e e e e e e e e
6. TENSION OF NEIVOUSNIESS & & v v v v v e v e et e e e ettt ettt ettt o

7.Useof alcohol . . . . oot e e e e e

8. Use of street drugs (includes marijuana) . . . . ................ ...

9. Hearing voices or seeing things that others can’t hear or see

10. Less pleasure gained from things you usually enjoy . . . ... ... .....

11. Feeling people were watching you, were against you,

orwere talking @about YoU . . . . . . ittt e e e e e e e e e e

12. Preference for being alone and/or been spending less time

with other people . . . . . . . e e e e e e e e

13. Arguments withothers . . . . . . ... . e

If so, what were they?

Did anything specific happen last week which upset you? . . . ... ... . cvvreee . . .

If so, what was it?

Have you been taking your medication as it is prescribed for you? . . . . cceeveveene . .
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Reprinted with permission from Marvin Herz, MD. Clinicians may reproduce this scale for use in their clinical
practice. Researchers who wish to use the Early Signs Questionnaire in multi-patient studies should contact Dr. Herz
at University of Rochester Medical Center, Strong Ties Community Support Program, 1650 ElImwood Avenue,

Rochester, NY 14620, (716)275-0300, x2337, marvin_herz@urmc.rochester.edu

E-educator Example

The example below illustrates a two way and adaptive “conversation” to be directed by the e-educator.

The example below illustrates a two-way adaptive “conversation” to be directed by the e-educator.

”on

Sender: “Have you had challenges lately in persuading (patient name) to take medication? Text “yes” or “no”.
If the response is “no,” the conversation terminates. The answer “yes” will prompt the following message:

Sender: "Please choose from among the following four items the reasons why (patient name) is not taking his

medicine by texting back the number: 1. He feels good and does not want to; 2. ... 3. ....

The chosen items will prompt more detailed information/instruction for the recipient.

Patient informed Consent form

BINRPEAAZFNEZELBUAZAHTEZRNMAREN, EREEELEZEHL
EFESQNESTET , BIPFEXNMEMEM, L2, RAME. B8R, BEFf. &, K=,
ANEXNETR PENEL N2 REREFINEEIZFIE” ( B M
B”) . WBRBEESMAIE , ESNWE 28 , FFARRUTASR , CAUEHET
MRIMEWEN , B, AF , HiR , URNEHFLFXE, REES | S LAE
KRR, BR—EIie , REBFENEARE TFHER | FEIGELRE,

‘M BE"WENERRSRREZ X BHD RIERERARME , NTRS1IAIZH
BRNLEERE ; RONBRNSESNEREERHHRINE EENFE ) RIEBERMTM
ANRERS  BSABTSE SANBEREFIECERARE ; AR —UREXANR
Hitt BERBESINARENFZTLREAL (AHRREAN) , REAFEZH AR
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EFVEENHBT  BHAABERRERNVERURBAAGENEERER | 8
SFNEERTHRE | KBRS , BT THDHREANBERSABHEMYE | U8
SHREHERECARAY  ARFRANRERAT. H TRIERBOHR , 10
WA A RN (TR ) SRFA , ERANE |, —ABREHAR BTN
EESES  3—AEHNE , NESEEREES AR, FUES BRES 0N
RE BT HESEERS (RELAMBIATRARNAE) | BELRTAMA,

ER R RS , RIFREE TARATRIR AN, HRUENEEELS
MAGE®T , TEAAHTAEEREANYIRNREES | B4 E SEIEXR
e BIOEHEREAE 20 S HEANTANE, KENEERESRE  EHERAD
$EE (MEW 3, RIS ) B9 REQERTNEE ; BEHR. TOXERE
K5 B2 A HWEREERGHETA +RE TEDHEAROTERN , 55050
HERE  FETFENLEREARARLZSNREER, LHBBHERERR
TR TA  PEELNREENMNEL 2  RELFEHR. RNESE
NBBRRENTRAA. RNFEOMRBEESFRNBEN | LFENSDELEHH
B (BEENAESHESE  #E A, RENESEE).

HAE NS 5RL RSB, LA NEEARNRREIR L M B HES. B
RE T A F &Y WL iS50 EREERSHAR FHEE0EARSER. B
WARTUR  EEEEEHTAA ; SEREHEANERRGET | FREHENT
HAFTE AR,

BB 5HAR" , LTLENGE | BUISHSDEEXNNREES | SEA
ZRE  TRERENGNRL | TEERENISAERRE. NREOIEFARF
EEIHY, MEATRLHECRE—ARRNMS TN SHABEXOTEEEHR
SBN (LECEERNNERS) . BANNRNHBREARRP ERRMLME , S
T W TR R EERCRALOE R,

MAEXT R BEMRER | BRABKRTE @M. RONWERSRIMT : REH (FEA

%) 13607445252 gongwenjie@csu.edu.cn #R7R ( EEEBWAZE ) 13910988979
roman.xu@gmail.com

M TR LERRE  RESIHAE , BETAET :
WRMA : hEXNMAL BB SRESEFNEEZRAL (HHRE")

21
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 60

yBuAdoo Aq paloaloid 1senb Ag 20z ‘6T Mdy uo /wod' g uadolwg//:dny woij papeojumoq "9T0Z Arenuer 0z uo 0ZTOT0-GT0Z-uadolwag/9eTT 0T st paysiignd 1suy :uado CING


http://bmjopen.bmj.com/

Page 23 of 60

©CoOoO~NOUTA,WNPE

BMJ Open

Ver 14-70ct15

REMEREN - PRAARE, ZELRWAE

[ B ERER

BELFART LREXIMENNE , MEAENLHETHERSIME KA THEHIRH R
B, RRENFIAERBEEETHENEE.,

BHES MARR AL LR, RAESNHEREEN , RBIAESE RN
BXT t#TER , mMARA

B LARER @I B A B AEZHEL

R IRE AR MARXZIEASIRE , ETFFEENET2Z RN,
BRREENBATUERERSHEENIRTEMRLERAREN B IRPHRBENEK
i

BERE— M IA BN AEREREIAR,

B, RREBESNABIME , ARIEIREENER.

SMELSR :
SmENSA (EH) :
XHEBH

LHS informed consent form

BIIRPEAREFNEELBRPFARZLNATEZRNTREAN. EREESLXEPEE
FESQMWESIZHET , BAFEMNMEMAM, L&, FME. B8R, BF. B, K&, &K
HHEXNET B PENEL R HESEFIEGEFINE” (HFHRMIE”) .
WBELENBENREASNEARE , ESMME 28 , BFARRUTRE , €A
BPETHIENEN , B2, A8, R , AR EHNRLNXEKR, MRERE , St
ALUMENER., BR-EBiie , REFMEARE FHERE , FBBEELRE,

‘M BWENERRSHREZ X BH0 RIERERARME , NTRRSIIIZhEE
MEFRT  RUOABRNEESMEREERHRIE EENFH D REBEREHIHN
MG RRS , 2FEE/AM SMS (BEERNFER ) WRAHRE. X§MEAMS , B
BN REXAREMAR (EXERRE ) FABANREA , UEBBREARS
RZmME  BORASGEER , NENKFER. EMEANACERSBh T TIREH
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BEERBFEAMXBRE , MESHMNTUARNNAELRE , BEAZ , KNS HE
RS E. BEAME  XEESSE
o MBRARBEEBARNGMUBHNRENECEHARE  RITFEERE
F, FEEEE-THRARANBAAAEEENRNEENER.

o BAPRHB/RMRER 2R 1AL GR N B & BRI E R SRRORES 8, DG (4 S I 2 B
Tk NROBIR & g e G Ol
o FRATIRHE/RZE 1B R A X A rT LS 68 BOAH 5 BT D An ik,

ATHRIERBAMER , S HBE WA RFREN (TENHME ) 2RR4A , ELK
MR, AR RIENFNEESRS ; Z—EFEANE , MEXRFEERS ; A
MRE, RREZABRSONBA BT HEIEERS ( RIEINBEILATIREREN
HE) , ELHITANMA

EMESEF , BIMFUREETREATRIEMBENER . BERENBREEZTER
BENADZER (WFR , 45, BRE )  BEEEFELANRNNENFE. HiE
RE#EFCKRNZN LR EFTVE ; PHEEFREENNZ2ZE , REAFFH
o BRNAREHBBFRERNTRAA. RINABENARBREEIMNBEE , BFF
HNEHEEHERE ( SRENFMBESMIESHE , #8 , Akl )

‘MIME"NSETEREEBN BT SEEMEHRREIR B MBI IRSS. 1B H M
HE'HEF2FHELEBNSENEREEREHRIE PAMEENEMRSNER. B
HWAXTLUR  BEEASRHTE ; 8 EREHEANEIEHETT ; BEREHFEX
PEAZFLE R

BESESMIE", SFEEIEETFANMER]  ERHIERXNARMLE
F; HNBENRAAECRE ; NBENTRERENAYIAR ; TRRERENZHE
Bk, XEMURFEPEREFEE, SHABBXNTEEEHREEN (2HEL
EERMNHVERE ) . EARAMFRIVFBREDRKRPENRILLIE | SNTE K TEEXEK
FTERERIAHE.

BN BB BIEMERF | EENERIE FAR. RINHWBKRAERUT : BFF (PE

KE ) 13607445252 gongwenjie@csu.edu.cn #RFR ( RELBRPAZE ) 13910988979
roman.xu@gmail.com

MEETHUEERR , RESMMIME”, FETREF
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WRWME : “PEMNHESNBEEIREBREFNEEXFUNE" (MR MIE")
REMEREN - PRAAE, ZELRWAE

[ BB

BRELRART LREXEHENNE , MAENLHETMESI B KA e H R HF
B, RRENFIAERBEEETHENEE.,

BHES MARR AL LR, RAESNMHREREEN , RBIAESE RN
EXT t#TER , mMARA

B LARER @I E AT HEZHER

B LABERT IR H AT , SRENBEEHTLZIENARRE , BT FESKETLZE
g,
BRREENBATUERERSHEENIRTEMRLERAREN B IBRPHRBENEK
i

BERE— M IA BN AEREREIR,

BE , RREBEERN WEREASMATHE , HRIREE
MEIR,

SmEZLS :
ShERSE (EH) :
ZXEAM
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B SPIRITV

STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and

related documents*

Section/item ltem Description

No

Administrative information

Title 1

Trial registration  2a

2b
Protocol version 3
Funding 4
Roles and 5a
responsibilities

5b

5c

5d

Introduction

Background and 6a
rationale

6b
Objectives 7
Trial design 8

Descriptive title identifying the study design, population, interventions,
and, if applicable, trial acronym

Trial identifier and registry name. If not yet registered, name of P2
intended registry

All items from the World Health Organization Trial Registration Data

Set P3-4
Date and version identifier All Pages
Sources and types of financial, material, and other support P17
Names, affiliations, and roles of protocol contributors P16
Name and contact information for the trial sponsor PO

Role of study sponsor and funders, if any, in study design; collection,
management, analysis, and interpretation of data; writing of the report; p17
and the decision to submit the report for publication, including whether
they will have ultimate authority over any of these activities

Composition, roles, and responsibilities of the coordinating centre,
steering committee, endpoint adjudication committee, data
management team, and other individuals or groups overseeing the
trial, if applicable (see Item 21a for data monitoring committee)

N/A

Description of research question and justification for undertaking the
trial, including summary of relevant studies (published and P5-7
unpublished) examining benefits and harms for each intervention

Explanation for choice of comparators P58

Specific objectives or hypotheses =
Description of trial design including type of trial (eg, parallel group,
crossover, factorial, single group), allocation ratio, and framework (eg,
superiority, equivalence, noninferiority, exploratory)

P12-13
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Methods: Participants, interventions, and outcomes

Study setting

Eligibility criteria

Interventions

Outcomes

Participant
timeline

Sample size

Recruitment

9

lla

11b

1llc

11d

12

14

15

Description of study settings (eg, community clinic, academic hospital)
and list of countries where data will be collected. Reference to where
list of study sites can be obtained

P5-6

Inclusion and exclusion criteria for participants. If applicable, eligibility

. . L . 9
criteria for study centres and individuals who will perform the :
interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, pg5
including how and when they will be administered

Criteria for discontinuing or modifying allocated interventions for a PG
given trial participant (eg, drug dose change in response to harms,
participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any 5,
procedures for monitoring adherence (eg, drug tablet return,
laboratory tests)

Relevant concomitant care and interventions that are permitted or  p5.¢
prohibited during the trial

Primary, secondary, and other outcomes, including the specific
measurement variable (eg, systolic blood pressure), analysis metric
(eg, change from baseline, final value, time to event), method of
aggregation (eg, median, proportion), and time point for each
outcome. Explanation of the clinical relevance of chosen efficacy and
harm outcomes is strongly recommended

P11-12

Time schedule of enrolment, interventions (including any run-ins and
washouts), assessments, and visits for participants. A schematic P11-12
diagram is highly recommended (see Figure)

Estimated number of participants nheeded to achieve study objectives
and how it was determined, including clinical and statistical P10
assumptions supporting any sample size calculations

Strategies for achieving adequate participant enrolment to reach P9-10
target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

16a

Method of generating the allocation sequence (eg, computer-

generated random numbers), and list of any factors for stratification.

To reduce predictability of a random sequence, details of any planned P
restriction (eg, blocking) should be provided in a separate document

that is unavailable to those who enrol participants or assign

interventions
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Allocation 16b  Mechanism of implementing the allocation sequence (eg, central

concealment telephone; sequentially numbered, opaque, sealed envelopes),

mechanism describing any steps to conceal the sequence until interventions are
assigned

Implementation 16c  Who will generate the allocation sequence, who will enrol participants,
and who will assign participants to interventions

Blinding 17a  Who will be blinded after assignment to interventions (eg, trial
(masking) participants, care providers, outcome assessors, data analysts), and
how

17b If blinded, circumstances under which unblinding is permissible, and
procedure for revealing a participant’s allocated intervention during
the trial

Methods: Data collection, management, and analysis

Data collection 18a Plans for assessment and collection of outcome, baseline, and other

methods trial data, including any related processes to promote data quality (eg,
duplicate measurements, training of assessors) and a description of
study instruments (eg, questionnaires, laboratory tests) along with
their reliability and validity, if known. Reference to where data
collection forms can be found, if not in the protocol

18b Plans to promote participant retention and complete follow-up,

P9-10

P9-10

P11

P11-12

including list of any outcome data to be collected for participants who P11-12

discontinue or deviate from intervention protocols

Data 19 Plans for data entry, coding, security, and storage, including any

management related processes to promote data quality (eg, double data entry;
range checks for data values). Reference to where details of data
management procedures can be found, if not in the protocol

Statistical 20a Statistical methods for analysing primary and secondary outcomes.
methods Reference to where other details of the statistical analysis plan can be
found, if not in the protocol

20b  Methods for any additional analyses (eg, subgroup and adjusted
analyses)

20c Definition of analysis population relating to protocol non-adherence
(eg, as randomised analysis), and any statistical methods to handle
missing data (eg, multiple imputation)

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role
and reporting structure; statement of whether it is independent from
the sponsor and competing interests; and reference to where further
details about its charter can be found, if not in the protocol.
Alternatively, an explanation of why a DMC is not needed
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Description of any interim analyses and stopping guidelines, including
who will have access to these interim results and make the final P14
decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and
spontaneously reported adverse events and other unintended effects P14
of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and
whether the process will be independent from investigators and the
sponsor

P14

Ethics and dissemination

Research ethics 24
approval

Protocol 25
amendments

Consent or assent 26a

26b

Confidentiality 27

Declaration of 28
interests

Access to data 29

Ancillary and 30
post-trial care
Dissemination 3la
policy
31b
31c

Plans for seeking research ethics committee/institutional review board 5,
(REC/IRB) approval

Plans for communicating important protocol modifications (eg,
changes to eligibility criteria, outcomes, analyses) to relevant parties
(eq, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)

P14

Who will obtain informed consent or assent from potential trial
participants or authorised surrogates, and how (see Item 32)

Additional consent provisions for collection and use of participant data
and biological specimens in ancillary studies, if applicable

How personal information about potential and enrolled participants will
be collected, shared, and maintained in order to protect confidentiality ~*
before, during, and after the trial

Financial and other competing interests for principal investigators for
the overall trial and each study site

Statement of who will have access to the final trial dataset, and
disclosure of contractual agreements that limit such access for
investigators

Provisions, if any, for ancillary and post-trial care, and for

compensation to those who suffer harm from trial participation e

Plans for investigators and sponsor to communicate trial results to
participants, healthcare professionals, the public, and other relevant .,
groups (eg, via publication, reporting in results databases, or other

data sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional
writers

Plans, if any, for granting public access to the full protocol, participant- ., ,
level dataset, and statistical code
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Appendices

Informed consent 32 Model consent form and other related documentation given to
materials participants and authorised surrogates

Biological 33 Plans for collection, laboratory evaluation, and storage of biological
specimens specimens for genetic or molecular analysis in the current trial and for

future use in ancillary studies, if applicable

P20-24

N/A

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013
Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”
license.
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Liuyang Xiang Dialect Area
P: population (Year 2009)

V: village (2009)

S: People with Schizophrenia (2011)

Yongan

V:13
S:70

Chengchong
P:42,500
V:11

$:90

Zhengtou
P: 55,100
v:13

Liuyang
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Adherence Score

Sample Size Needed"”

Control Treat Control Treat Total
LEAN Sample 0.72 (0.33)" | 0.85(0.33) 129 129 258"
Non-adherent Subgroup™ 0.42 (0.35) 0.60(0.35) 70 70 140
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Purpose: Use this form to respond to an IRB review lefter when your application has received Conditional Approval.

26 Instructions:
27 1. Complete this form.
: 2. Open the IRB review letter in an electronic format, and then write your answers to IRB questions directly under each question. Please

28 - n change the date to the date of your response, make it clear that the new letter is from the Pl to the IRB (or HSD), and clearly mark your
29 % g responses with italics, widely separated paragraphs or a contrasting font of some kind.

= 3. Print out the IRB review letter with your answers.
30 [d6r 4. Attach those pages fto this form.
31 E E - 6. Ifyou are submitting changes to the consent and/or recruitment materials at the IRB's request, please include copies in ‘tracked changes.”

= 7. When preparing double-sided copies, each item (e.g. application, consent form, study instruments, etc.) should begin on the front of
32

E % ' a new piece of paper.
33 8. Collate all attachments so that you have three complete “application packets.”

9. Use clips, not staples, on at least one packet, so that the IRB staff may easily distribute your materials to additional IRB reviewers, as needed.
34 10.  Submit the original and two copies.
35 11. Do notinclude a revised application form or any part of an application form unless requested.
36 | _If the instructions above are not followed as stated, the Human Subjects Division will not review your form.
37
38
39 Research Study Information
40 RB Application Number: IRB Committee: [IRB Review Date:
41
42 49464 G 4/17/2015
3 o :
j 4 RB Application Title:
45 Lay Care Supporters Aided by a Mobile Phone Messaging System to Improve
46
47 . . . .. .
48 Care of Villagers with Schizophrenia in Liuyang China
49 Lead Researcher Name: §Box #:
50 ‘
51 Dong (Roman) Xu
52 ;
RB Contact Name (if other than Lead Researcher): ‘Phone #: ‘Email:

53 : :
54
55 romanxu@uw.edu

59 2. List of Attachments

60 [] Assent form(s)
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2 [Tl Consent materials translated into a language other than English

3 "] Consent materials: addendum consent, information sheets, oral consent scripts
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1 RECEIVED
2 Human Subijects Division
3
4 20 April 2015 APR 20 2015
5
i
? Deborah Dickstein, MSPH @Ef%?
8 Administrator, Committee G
9
10 Application number: 49464
11 Application title; Lay Care Supporters Aided by a Mobile Phone Messaging System to Improve
12 Care of Villagers with Schizophrenia in Liuyang China
13%%mjopen 20&%%%@5@8% %t?]anuary ﬁﬂg/%g\}vﬁloaded from http://bmjopen.bmj.com/ on April 19, 2024 by guest. Protected by copyright.
14 Application type: NEW
15 Approval type Conditional approval
16
g cc: Stephen Gloyd, MD, MPH
19
20 . -
21 Dear Ms. Dickstein,
22
23 I 'am writing this letter in response to the above-referenced application and CONDITIONAL
24 APPROVAL.
25
26 My Response to the IRB Conditions of Approval
27
28 1. Please confirm that patients must have Lay Care Supporters (LCS) to be in the study. Also confirm
29 that this is true for both the intervention arm and the control arm.
30 ;
31 Yes, we confirm this. All patients in the study will have LCSs. In majority of the cases, the LCS
gg will be the family members who are already listed on the “686” program who normally
24 accompany the patients to the bimonthly “686” physician visit. Should some patient have no LCS,
35 we will search and identify one for them. This is true for both armns.
g? 2. Please confirm that the LCS are subjects because you collect some data from or about them, and that
38 this is true for both the intervention arm and the control arm.
39
40 Yes, this is true for both control and intervention arms.
41
42 3. The application says that you want approval for 250 subjects: 125 in the intervention arm and 125 in
43 the control arm. Please confirm that because the LCS are also subjects, you actually want approval
44 for 250 dyads or a total of 500 individual subjects.
45
46 Sorry for my mistake in the protocol. We confirm we will actually recruit 250 patient subjects and
a7 250 LCS subjects.
48
49 4. The LCS consent form sometimes seems to address the patient subject, and it does not tell the LCS
50 p d
51 enough about their role as study subjects and what you are asking them to do. Please make the
50 following revisions to the LCS consent form. Submit the revised combined form, and a new Chinese-
53 only translation. Add to both a footer showing the revision date, to ensure that you use the correct
54 version. In the second paragraph, delete the current second English sentence and replace it with the
55 following:
56
57. “The core of the LEAN is to provide additional free services for the “686” program enrollees with
58 schizophrenia, including daily medication reminders by SMS (voice or text message). For each
59
60

4/17/2015 Xu 45;464xu02 Page 1 of 2
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1

2

4 patient, LEAN will also train a family member or other person—you--to help the patient with

5 medication, side effects and relapses. Your role includes sending reports about the patient to the

6 mental health administrator and psychiatrist so that they can respond quickly to adjust medication
7 and/or arrange for outpatient or inpatient services. Specifically:

8 --If the patient does not respond to repeated medication reminders, we will send you text messages
i 0 asking you to check on the patient and text back to us.

11 --We will occasionally send you a checklist for reporting on the patient’s relapse signs and side

12 effects.

13bbmiopen-2015-0101200 alpaneasiafafiyDmmlandssdiars bish/infurpancion andrenctelfd10adinguoskiProtected by copyright.
schizophrenia.”
15
16 . , , .
17 We have revised the form. We have enclosed both the Chinese and English version (the clean and
18 tracked-change copies)
19
20 After you have made the above revision, at the end of the final sentence of the same paragraph change
21 “your outcome” to “the patient’s outcome”.
22
23 We have revised the form. We have enclosed both the Chinese and English version (the clean and
24 tracked-change copies)
25
26 Throughout the rest of the LCS consent form, change “your patient” or “your patients” to “the
217 patient”. The LCS is not a care provider in the usual sense of having patients, and in any case is

gg connected to only one patient subject.

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 4/20/2015 Xu 49464xu02 Page 2 of2

We have revised the form. We have enclosed both the Chinese and English version (the clean and
tracked-change copies)
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. e RECEWED
1 JEE AT [ #1% LCS Informed Consent . Human Subjects Division
2 ,
3 APR 20 2015
4
> LEAN Trial Informed Consent - LCS uw
7 We are the Central South University and the University of Washington School of Public Health
8 research team. With the support of a charitable foundation the China Medical Board, we will carry out a
?0 project to improve the outcome of the people with schizophrenia with the help of mobile phone
11 messaging (the LEAN Project) in nine townships of Liuyang including Baijia, Beisheng, Dongyang, Gejia,
12 Guanggqiao, Puji, Yongan, Chengchong and Zhentou. We cordially invite you as the lay care supporter to

13%%mjopen -2015apficipsten2@Naprajez0Befneniakiieg fran hitehé miopecth piecnsn/ eradnticl fo ROMmy carsfuRigtadteehby copyright.

15 can help you understand the purpose, content, duration, and the benefits and risks of your participation
16 in the project. If you like, you are welcome to consult with your relatives or friends to help your decision
17 or to discuss this further with the project team for clarification on any points concerning your
19 participation.
20 "The LEAN Project" aims to improve medication adherence in patients with schizophrenia in resource
g% poor areas, thereby improving their function and quality of life. The core of the LEAN is to provide
23 additional free services for the “686” program enrollees with schizophrenia, including daily medication
24 reminders by SMS (voice or text message). For each patient, LEAN will also train a family member or
25 other person—you--to help the patient with medication, side effects and relapses. Your role includes
g? sending reports about the patient to the mental health administrator and psychiatrist so that they can
28 respond quickly to adjust medication and/or arrange for outpatient or inpatient services. Specifically:
29 e [f the patient does not respond to repeated medication reminders, we will send you text
22 messages asking you to check on the patient and text back to us.
32 ®  We will occasionally send you a checklist for reporting on the patient’s relapse signs and
33 - side effects.
34 e We will occasionally send messages with information and resources for dealing with
gg schizophrenia. |
37
38
zg In order to test the effect of the project, patient participants of the LEAN will be randomly (drawing
a1 lots by a computer) divided into two groups, in the first six months, one group will receive the LEAN
42 services and their regular “686” services; the other group will serve as controls, receiving only existing
43 “686” program services; after six months, both the control group will also receive the LEAN services
jg unless we find the project not useful or even detrimental to improve the patient’s outcome at that time.
46 In the course of the project, we will collect some data to test the effect of the project. Most data
j; related to you will be concerning your demographic information such as sex, age, education; and your
49 interaction with us on the SMS platform. The project team will stick to the strict confidentiality
50 requirement of your data according to both the US and China patient privacy requirement in the scope
o1 of the law. Your data will be stored in an encrypted electronic system called “RedCap"; written
gg information will be kept in a locked safe place, to be retain for five years and then will be destroyed. We
54 promise that your data will only be used for our research purposes. In all of our research in the analysis
55 and reporting, all your identifiable information will be de-identified including your ID number, name,
56 i ,
oy location, health record number, etc.). APPROVED
58 ’
o APR 16 2013

- : : : U Hurnan Subjects 1
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Participation in the "LEAN Project" is completely voluntary. You can decide to quit the service at
any time. Dropping out of the LEAN will not affect any of the services and the welfare you patients have
been receiving through the “686” program or other programs. There are also muitiple ways of quitting
the program including: messaging with SMS to the project team to quit the project; telephone or mail

" notification of quitting to your village doctors or MHAs or the project team at the Central South

University.

By participating in the LEAN project, you may benefit from the following: receiving mental health-

13%%mjopen 2015a@la0edokoo2d edgenn S00S; Doosecatfid enbmegicetippad st oentaoAbe patienishardeasitbrReE8s b opyright.

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

urgent outpatient and inpatient care for the patients. All those may help you take better care of the
patients. All texting related to the LEAN project is free as well, including your replies on SMS to our SMS.
Possible risks involved in the project is mainly your privacy violation, although we will make every effort
to protect your privacy and data.

if you have any questions about the project, please feel free to contact the project team. Our contact
information is as follows: Gong Wenjie (Central South University) 13607445252 gongwenjie@csu.edu.cn
Dong Xu (University of Washington) 13910988979 roman.xu@gmail.com.

If you understand the above information and decide to participate in the "LEAN Project", please sign this
document.

Research project: "China Liuyang schizophrenic patients SMS Support Project” (the LEAN project)

Research cooperative units: Central South University, University of Washington

I agree:

| have read the above information about this study, and also have the opportunity to discuss the study
with the project members for questions. All my questions have been satisfied with their answers.

| understand the possible risks and benefits of participating in this study. | know that participation in the
study is voluntary, and | have adequate time to consider this and make my decision. | understand:

| can always ask for more information to the project team.

| can withdraw from this study at any time, without discrimination or retaliation, and my current
benefits to medical treatment will not be affected.

| agree that the LEAN research team can use the data collected in the course of the project on the study
while deidentify my personal information.

| will receive a copy of this informed consent.

Finally, | decided to agree to participate in this study as the LCS for , and will try to follow
the protocols of the intervention.

Revised 04/2@{&06@& review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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signature:

Name (print):

Date:
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1 .

2 RECEIVED

3 Human Subiects Division
4

5 APR 202015
6

7

8 T ARSI LCS Informed Consent @%%g

9

10

1; LEAN Trial Informed Consent - LCS

We are the Central South University and the University of Washington School of Public Health
13f%m10pen-3@§&&wé§ﬁwa&&r@w&?&ﬂ&r@amlea&ﬁwm {HSCHPENIAB@RAD B8 WeOWiIAINLQ:12024 by guest. Protected by copyright.

project to improve the outcome of the people with schizophrenia with the help of mobile phone

15 messaging (the LEAN Project) in nine townships of Liuyang including Baijia, Beisheng, Dongyang, Gejia,
16 Guanggiao, Puji, Yongan, Chengchong and Zhentou. We cordially invite you as the lay care supporter to
17 participate in the project. Before taking part in the project, please read the following carefully, which
18 can help you understand the purpose, content, duration, and the benefits and risks of your participation
19 in the project. If you like, you are welcome to consult with your relatives or friends to help your decision
20 or to discuss this further with the project team for clarification on any points concerning your

21 participation.

22

23 “The LEAN Project" aims to improve medication adherence in patients with schizophrenia in resource
24 poor areas, thereby improving their function and quality of life. The core of the LEAN is to provide

25 additional free services for the ‘686" program enrollees with schizophrenia, including daily medication
26 reminders by SMS (voice or text message). For each patient, LEAN will also train a family member or

27 other person—vyou--to help the patient with medication, side effects and relapses. Your role includes
28 sending reports about the patient to the mental health administrator and psychiatrist so that they can
29 respond quickly to adjust medication and/or arrange for outpatient or inpatient services. Specifically:
30 o If the patient does not respond to repeated medication reminders, we will send you text
31 messages asking vou to check on the patient and text back to us.

32 ¢ We will occasionally send you a checklist for reporting on the patient's relapse signs and
33 . side effects.

34 e We will gccasionally send messages with information and resources for dealing with

35 schizophrenia.

g? The-core-of-thelEAN-s-to-provide-additionalfreeservices-for-the-“686 pregram-enroless-with

38 o e e o c

39

40 | hermer simistrato : v

41 medieatio 2 ge-for-urgentoutpatienterinpatientservices:

43 In order to test the effect of the project, patient participants of the LEAN will be randomly {drawing
4 lots by a computer) divided into two groups, in the first six months, one group will receive the LEAN

44 services and their regular “686” services; the other group will serve as controls, receiving only existing
45 “686" program services; after six months, both the control group will also receive the LEAN services

js unless we find the project not useful or even detrimental to improve the patient’s outcome at that time.
48 In the course of the project, we will collect some data to test the effect of the project. Most data
49 related to you will be concerning your demographic information such as sex, age, education; and your
50 interaction with us on the SMS platform. The project team will stick to the strict confidentiality

51 requirement of your data according to both the US and China patient privacy requirement in the scope
52 of the law. Your data will be stored in an encrypted electronic system called “RedCap”; written ;
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information will be kept in a locked safe place, to be retain for five years and then will be destroyed. We
promise that your data will only be used for our research purposes. In all of our research in the analysis
and reporting, all your identifiable information will be de-identified including your ID number, name,
location, health record number, etc.).

Participation in the "LEAN Project” is completely voluntary. You can decide to quit the service at
any time. Dropping out of the LEAN will not affect any of the services and the welfare you patients have
been receiving through the “686” program or other programs. There are also multiple ways of quitting
the program including: messaging with SMS to the project team to quit the project; telephone or mail
notification of quitting to your village doctors or MHAs or the project team at the Central South
Unhiversity.

By participating in the LEAN project, you may benefit from the following: receiving mental heaith-
related knowledge on SMS; more efficient medication adjustment to yewsthe patients; and easier
access to urgent outpatient and inpatient care for yewrthe patients. All those may help you take better
care of yeurthe patients. All texting related to the LEAN project is free as well, including your replies on
SMS to our SMS. Possible risks involved in the project is mainly your privacy violation, although we will
make every effort to protect your privacy and data.

If you have any questions about the project, please feel free to contact the project team. Our contact
information is as follows: Gong Wenjie {Central South University) 13607445252 gongwenjie@csu.edu.cn
Dong Xu {University of Washington) 13910988979 roman.xu@gmail.com.

If you understand the above information and decide to participate in the "LEAN Project”, please sign this
document.

Research project: "China Liuyang schizophrenic patients SMS Support Project” (the LEAN project)

Research cooperative units: Central South University, University of Washington

| agree:

| have read the above information about this study, and also have the opportunity to discuss the study
with the project members for questions. All my questions have been satisfied with their answers.

| understand the possible risks and benefits of participating in this study. | know that participation in the
study is voluntary, and | have adequate time to consider this and make my decision. | understand:

| can always ask for more information to the project team.

I can withdraw from this study at any time, without discrimination or retaliation, and my current
benefits to medical treatment will not be affected.

| agree that the LEAN research team can use the data collected in the course of the project on the study
while deidentify my personal information.
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Finally, | decided to agree to participate in this study as the LCS for , and will try to follow
the protocols of the intervention.
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Abstract

Introduction: Schizophrenia is a severe, chronic, and disabling mental illness. Non-adherence to medication and
relapse may lead to poorer patient function. This randomized controlled study, under the acronym LEAN, is
designed to improve medication adherence and high relapse among people with schizophrenia in resource poor
settings. Methods/Analysis: the community-based LEAN has four parts: 1) Lay health supporters (LHSs), mostly
family members who will help supervise patient medication, monitor relapse and side effects, and facilitate access
to care, 2) an E-platform to support two-way mobile text and voice messaging to remind patients to take
medication; and alert LHSs when patients are non-adherent, 3) an Award system to motivate patients and
strengthen LHS support, and 4) iNtegration of the efforts of patients and LHSs with those of village doctors,
township mental health administrators and psychiatrist via the e-platform. A random sample of 258 villagers with
schizophrenia will be drawn from the schizophrenic “686“ Program registry for the 9 Xiang-dialect towns of the
Liuyang municipality in China. The sample will be further randomized into a control group and a treatment group
of equal sizes, and each group will be followed for 6 months after launch of the intervention. The primary
outcome will be medication adherence as measured by pill-counts and supplemented by pharmacy records. Other
outcomes include symptoms and level of function. Outcomes will be assessed primarily when patients present for

medication refill visits scheduled every two months over the 6-month follow-up period. Data from the study will
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be analyzed using ANCOVA for the program effect and an intent-to-treat approach. Ethics and dissemination:

University of Washington: 49464 G; Central South University: CTXY-150002-6. Results will be published in peer-

reviewed journals with deidentified data made available on FigShare. Trial Registration: ChiCTR-ICR-15006053

Keywords: schizophrenia, medication adherence, mHealth, lay health worker, implementation science, wait-list

control, RCT, “686” program

Strengths and Limitations

Strengths:

The application of mHealth is designed not as a standalone technological solution but a health system
strengthening tool that serves to integrate the patient care provided by lay health supporters, village

doctors, mental health administrators and psychiatrists.

The active engagement of family members augments case supervision.

The study, evaluating the real world effectiveness of LEAN, emphasizes the implementation parts so as to

increase the likelihood of scaling up the potentially effective solution.

The trial is intent to have global implications, especially insofar as the intervention is designed to exclude

elements peculiar to China’s socio-economic and/or political situation.

Limitations:

The short duration may not allow sufficient assessment of functional changes and limit analysis of the

long-term effect on adherence.

The choice of relatively simple assessment tools (pill-counts vs. urinalysis) may create challenges of

obtaining accurate adherence level.

Assuming that improved medication adherence will lead to better patient life-functioning may be

problematic.
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Date of registration in primary registry
Secondary identifying numbers

Source(s) of monetary or material support

Primary sponsor
Secondary sponsor(s)
Contact for public queries

Contact for scientific queries

Public title

Scientific title

Countries of recruitment

Health condition(s) or problem(s) studied

Intervention(s)

Key inclusion and exclusion criteria

Study type

INFORMATION
ChiCTR-ICR-15006053
8 Mar, 2015

N/A

China Medical Board
Fogarty International Center, NIH

Central South University, China
University of Washington, USA
Dong Xu, MPP [+86 20 5969 5071 ] [romanxu@uw.edu]

Dong Xu, MPP [+86 20 5969 5071 ] [romanxu@uw.edu]
Sun Yat-sen University

Lay health supporters aided by a mobile phone messaging
system to improve care of villagers with schizophrenia in
Liuyang, China: protocol for a randomized control trial

Lay health supporters aided by a mobile phone messaging
system to improve care of villagers with schizophrenia in
Liuyang, China: protocol for a randomized control trial
China

Schizophrenia

Intervention: Lay Health Supporter plus SMS Messaging
System

Control: Case as ususal (ie. “686” Program)

Inclusion: “686” program participant; diagnosed as
schizophrenia; residing in Liuyang Xiang-dialect area

Exclusion: Patients who missed past 3 drug refills; currently
hospitalized; people physically not capable of using voice or

text messaging

Interventional

Allocation: randomized

Intervention model: parallel assignment

Masking: subject not blinded; caregiver, investigator,
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DATA CATEGORY

Date of first enrolment
Target sample size
Recruitment status

Primary outcome(s)

Key secondary outcomes

BMJ Open

INFORMATION

outcomes assessor blinded
Primary purpose: improving health
Effectiveness study

July 2015

258

Recruiting

Medication adherence as measured by pill-counts
(medication taken over medication prescribed)

Symptoms as measured by Clinical Global Impression in
Schizophrenia; and functions as measured by 12-item
proxy-administered WHO Disability Assessment Schedule
2.0
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Introduction

Background and Rationale

Schizophrenia, characterized by hallucination, delusion, disorganized thinking and negative symptoms, is a chronic
and disabling mental disorder which is commonly associated with impairment in social and occupational
functioningl. Though schizophrenia cannot be cured, most people with schizophrenia can be effectively treated
for symptoms with antipsychotic medicines’. However, of treated patients, 50% are non-adherent with
medication3; moreover, even under conditions of compliance, 50% of patients suffer relapse within 1 year of their
latest episode". The “686” Program, a massive coutry-wide government effort in China, is a relatively inexpensive
and practical model that provides community-based mental health care with limited human and financial
resources’ °. But the program faces the challenges of poor medication adherence and high relapse - 26% of the
program participants never, 39% intermittently, and only 35% regularly take prescribed medications’. This
research aims to develop, and evaluate, a financially and operationally feasible and sustainable intervention (with

the acronym LEAN) to address those “686“ program challenges.

Hypothesis

We hypothesize that the LEAN plus “686” solution, as compared to the present “686” standard of care only, will
improve medication adherence, reduce the incidence of schizophrenia symptoms, and ultimately result in

improved social and occupational functioning for enrollees.

Study Setting

The intervention will be implemented and tested in “686“ program particiants in the Xiang-dialect area (a total of 9
towns) of the rural townships of Liuyang Municipality in the Hunan province of China, with an intent to produce
solutions that can be adapted and applied in other LMCs with limited mental health resources. Liuyang has
developed a three-tier “686” model extending from Liuyang Mental Health Hospital (MHH) to township health
centers (THCs) to village clinics that consists of five compnents: 1) patient screening by village doctors (VDs) and

mental health administrators (MHAs); 2) registering confirmed cases into“686“ with consent; 3) Psychiatrists
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touring townships to provide free consultation and medication every two months (“bi-monthly visits”); 4) case

management by MHA; and 5) regular monitoring by vDs® 10 (Figure 1).
FIGURE 1 THE “686” PROGRAM SERVICE MODEL

Source: authors.

LEAN

LEAN as an acronym is somehow inspired by Toyota’s principle in lean manufacturing11 although our focus is to add
value, minimize waste, and maintain simplicity throughout program implementation. The acronym LEAN
summarizes the critical components of the proposed intervention (Figure 2). The LEAN participants can opt out of

LEAN anytime by texting us or inform VDs, MHAs by phone or in person.

FIGURE 2 LEAN

LEAN
L: Lay health supporter (LHS)

E: E-platform with e-reminder, e-monitor, and e-educator via mobile text/voice messaging

A: Award system analogous to Taekwondo ranks

N: iNtegrating the L, E and A and “686” Program structure into a lean and coordinated approach

Source: authors.

Lay Health Supporter (LHS)

For each patient in the intervention, LEAN will identify a LHS — a member of the patient’s family if possible or a
community volunteer (such as a member of the village senior club) — who will perform simple but important roles
in support of the patient: 1) facilitate patient medication adherence with prompts from the e-reminders, 2)
monitor for early signs of relapse and for medication side effects using checklists from the e-monitor, and 3) team
up with the village doctor and the township mental health administrator to facilitate treatment adjustments and,

if needed, emergent hospital care.

E-platform

The e-platform employs three main modules: The e-reminder sends the patient up to two reminders either by text

or voice messages at 15 minutes interval until the patient responds with confirmation that the scheduled
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medication has been taken. Failure to send a confirmation will trigger up to two text alerts to the patient’s LHS,
prompting the LHS to check in with the patient and text back the result. The e-monitor assists LHSs and patients
in detecting signs of relapse and monitoring medication side effects using relevant checklists texted to the patient
and LHS at regular intervals (See relapse checklist in appendix. And findally, the e-educator will send periodic SMS
messages to the patient, LHS, MHA, and VD educating them on schizophrenia symptoms, medication, adherence

strategies, relapse, rehabilitation and social resources.

Award System

Patients and LHSs will accumulate points for responding to SMS messages. Each of their texted confirmation back
to the LEAN system will accumulate one point, which will be recorded automatically by the computer system. The
points, counted every two months, will advance their Taekwondo-like belt ranking and entitle them to a small gift

when they come for the bi-monthly visit to be presented by a LEAN program staff.

iNtegration

The efforts of the patient and LHS to improve medication adherence and reduce relapses will be integrated,
facilitated by the e-platform, with those of the VD, MHA and psychiatrist so that the innovations of LEAN
strengthens the existing health system. With this integration, non-adherence and relapses detected can then be
actually handled with LHS, VDs, MHAs and psychiatrist take concerted effort for prompt treatment adjustments or

referrals for emergent hospitalization.

Mechanism of LEAN

The mechanism of LEAN medication adherence is based on an adapted health belief model (HBM) (Figure 3)** .
According to this theory, people with schizophrenia make their medication adherence decisions based on push
(patients’ self-motivation in improving health) and pull factors that include three elements: 1) Patients’ perception

of the threat posed by schizophrenia; 2) Patients’ perceived net benefit of adhering to therapy, a calculation

involving the benefits of therapy minus costs; and 3) Action cues such as the above-mentioned e-reminders or
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mass media health promotion campaigns. Figure 3 illustrates the interface of various LEAN elements with the

components of the health belief model.

FIGURE 3 MECHANISM FOR LEAN MEDICATION ADHERENCE
Note: The red dots indicate LEAN components.

Source: adapted from the health belief model.

The development of LEAN has been guided not only by the HBM as a theoretical framework, but was also informed
by empirical evidence, particularly in the areas of human resources for health (HRH) and mobile health (mHealth).
Much of the literature in HRH suggests that “task shifting” - cascading appropriate tasks from more skilled
psychiatrists to less specialized MHAs/VDs and to LHS improves access and efficacy when HRH are lacking or

deficient™ (

Liuyang has only 1.35 psychiatrists/1.42 specialist nurses versus 8.59 psychiatrists/29.15 nurses for
high income countries per 100,000 population in 2011). The e-platform facilitates efficient communication and
integration of this network of human resources. Moreover, much evidence supports the use of reminders to

. . . 16 17 18 19 20
improve medication adherence .

Study Population and the LEAN Sample

People in Liuyang speak three distinct dialects: Gan, Xiang and Hakka. The Xiang-dialect area, located in the west
of Liuyang municipality, has 9 townships, 98 villages and a population of 356,900. The “686” Program maintains a
roster of patients with schizophrenia in the Xiang-dialect area of Liuyang municipality (total: 631 in 2011) (Figure
4), which forms the study population. The characteristics of this population most relevant to our study are
summarized in Table 1. The Xiang-dialect population is selected due to 1). the efficiency to recruit, train and
collect data in a more focused population; 2). that Xiang dialect group is the majority group in Hunan province
while the oher two dialect-groups in Liuyang are historically immigrants from other provinces; and 3). long and rich
past reseach expereince of our group in this area that provides additional data and information for the LEAN study,

such as educational levels of all MHAs.
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FIGURE 4 MAP OF THE XIANG-DIALECT AREA OF LIUYANG

Note: Yellow-shaded region on the map of China is Hunan Province.
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TABLE 1 “686” PROGRAM ENROLLEES WITH SCHIZOPHRENIA IN THE XIANG-DIALECT AREA OF LIUYANG (YEAR 2011)

“686” Education
Cell Under Fully Adhe-
Popula- No. of Enrollees Age Men Married < Middle
Township Phone Family Functioning'” rence @
tion village w/ (mean) (%) (%) School
@ (%) | care (%) (No. / %) (%)
schiz.”) (%)
1. Beijia 21,000 4 20 47.2 40.0% 55.0% 50.0% 80.0% 100.0% 4 20.0% 0.78
2. Beisheng 52,000 13 111 42.0 45.4% 56.7% 40.8% 55.9% 93.9% 16 14.4% 0.70
3. Dongyang 36,075 5 120 44.6 42.5% 62.6% 41.9% 69.2% 93.5% 45 37.5% 0.62
4. Gejia 20,004 8 33 46.3 51.5% 38.7% 93.9% 63.6% 100.0% 5 15.2% 0.70
5. Guanggiao 26,347 10 14 38.1 50.0% 61.5% 25.0% 78.6% 92.3% 3 21.4% 0.75
6. Puji 41,022 9 109 44.2 32.4% 63.6% 58.0% 56.0% 97.8% 18 16.5% 0.76
7.Yongan 58,883 13 70 43.8 55.4% 61.4% 51.5% 71.4% 98.5% 6 8.6% 0.78
8. Zhengtou 56,000 13 64 43.7 46.0% 69.0% 42.6% 75.0% 96.2% 6 9.4% 0.75
9. Chengchong 43,000 9 90 43.0 40.0% 52.3% 61.4% 68.9% 100.0% 16 17.8% 0.80
Total 354,331 84 631 43.7 43.2% 59.1% 51.4% 65.6% 96.6% 119 | 18.9% 0.725

(1). “686” enrollees with schizophrenia only, accounting for approximately 80% of all “686” patients in Liuyang

(2). Cell phone ownership by family members of “686” Program enrollees

(3). Function assessed by MHAs using three sub-categories: daily living, social activities and work.

(4). A score of 0-1 calculated as the percentage of prescribed drugs taken by the patient in the month immediately before the survey

Source: author, Liuyang “686” Program Registry (Year 2011)

Inclusion and Exclusion Criteria

The following criteria more precisely define the study population by establishing eligibility requirements for subject

recruitment. As villagers and LHSs without a phone will be given a free basic phone and subscription plan, the

phone ownership is not included in the inclusion or exclusion criteria. Rationales for inclusion and exclusion

criteria are given in parentheses.
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Inclusion:
1. “686"” Program enrollees.

2. Diagnosed as having schizophrenia according to criteria established in the Diagnostic and Statistical

Manual of Mental Disorders-5 (DSM-5®)**
3. Physically reside in the Xiang-dialect area of Liuyang Municipality
Exclusion:

1. Individuals registered in the Xiang-dialect area of Liuyang Municipality, but living elsewhere as migrant

workers (as a community-based intervention, LEAN requires residence in the local community)

2. Patients who have missed three immediate consecutive past drug refills (in this case, they have de facto

dropped out of the “686” Program)
3. People who are currently hospitalized (again, LEAN intervention requires sustained community residence)

4. People physically incapable of using voice or text messaging, e.g. individuals with hearing and/or vision

impairment, or who are severely disabled (ability to utilize SMS is necessary for the LEAN intervention)

Sampling Frame, the LEAN Sample and Recruitment

The most recent “686” Program registry of patients with schizophrenia will be used as the sampling frame, from
which we aim to draw 258 patients as the LEAN sample. To that end, a statistician otherwise not associated with
the project will first create a recruitment list of 400 people drawn at random from the sampling frame. Assuming
that 15% of those selected will prove ineligible and that a further 20% will elect not to participate, an initial list of
400 should ensure a final recruitment of no less than 258 subjects. MHAs will provide an initial screening by cross-
checking the recruitment list against their own records in order to verify eligibility. Recruitment by project staff
will occur during patients’ bi-monthly medication refill visits, when psychiatrists will re-confirm the diagnoses of
those on the list. Project staff will conduct home visits within one month of their expected bi-monthly visit to

recruit those not contacted at the refill visits. At the end of the recruitment, the LEAN sample will be randomly

10
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divided by the same statistician into a treatment group and a control group of equal sizes by a statistician not

otherwise involved in the study (Figure 5).

FIGURE 5 THE LEAN POPULATION, SAMPLE AND ASSIGNMENT
Source: authors

Sample Size Calculation

Though the distribution of our primary outcome (adherence, scored as the percentage of drugs taken of those

prescribed) is unlikely to be normally distributed, the sample calculation follows standard procedures for the

hypothesis of equal population means based on t-test and the comparison of sample means. Since our sample size

is large, the central limit theorem ensures that our sample means will be approximately normally distributed,

regardless of the underlying distribution of the data.

Assuming a 5% type | error and a 10% dropout ratio for a total sample size of 258 (129 for each of the two
comparison groups), the study of 232 participants (after 10% dropping out of 258) will have 85% power to detect
an effect size of 0.13 (see appendices). This means that if the adherence score for the control group is 0.72
(SD=0.33), the study will have sufficient power to detect a program effect if adherence for the treatment group is
equal to or greater than 0.85. The control adherence of 0.72 used in the sample calculation is based on the self-

reported adherence of 0.75 in our study population from the “686” registry.

The proposed sample size of 258 will also satisfy the power requirement for a subgroup analysis of patients who
are non-adherent at baseline. Given the ratio of non-adherence to full-adherence (0.55:0.45) of the population
reported in the registry, the study will include at least 140 baseline non-adherent subjects available for the sub-
group analysis. Again, assuming 5% type | error and a 10% dropout rate, the study will have 85% power to detect
an effect size of 0.18 among the sub-group: If the adherence rate for the control is 0.42 (SD=0.35), the study will
be powered to detect a program effect if the adherence of the treatment group is equal to or greater than 0.6

(Table 2).

TABLE 2 SAMPLE SIZE CALCULATION SCENARIOS

11
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Adherence Score Sample Size Needed”
Control Treat Control Treat Total
LEAN Sample 0.72(0.33)" | 0.85(0.33) 129 129 2587
Non-adherent Subgroup®” | 0.42(0.35) 0.60(0.35) 70 70 140

(1). Standard deviation in parentheses
(2). Sample calculation assuming power of 0.85, significance level of 0.05, and a 10% dropout rate
(3). See the STATA codes for the sample calculation in appendix

(4). Sample size of the baseline non-adherent sub-group achieved with a LEAN total sample of 258.

Source: authors

Metrics & Measurement

Primary and Secondary Outcomes

The primary outcome will be a continuous medication adherence score from 0 (no adherence) to 1 (complete
adherence), calculated as the percentage of drugs taken out of those prescribed over a designated time period
(the preceding month). Medication adherence was chosen as the primary outcome on the grounds that 1)
adherence correlates with symptom relief, and symptoms correlate with function” %; 2) significant improvement
in symptoms, and function, is likely to extend beyond the duration of the study; and 3) improving adherence is

valuable in its own right. However, symptoms and functions will also be tracked as the secondary outcomes.

Methods of Assessment and Timeline

Figure 6 summaries how and when we assess outcomes, which piggyback on “686” Program activities, in
particular, the bi-monthly meetings with patients. All data will be double-entered into and managed by Research
electronic data capture (REDCap) system24. All outcome assessors, including psychiatrists and program staff, will be
blinded to the control or treatment status of program participants; any inadvertent un-blinding will be noted in

order to record the time of the incident and persons involved.

FIGURE 6 RECRUITMENT AND OUTCOME ASSESSMENT
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Source: authors

Medication Adherence: Pill counts

Pill counts, to be conducted by project staff when patients bring their pill bottles to the bi-monthly refill, will be
used as the primary, objective and inexpensive measurement of medication adherence, to be complemented by
pharmacy dispensing records from the “686” registry system. Other objective measures, such serum/urine drug
Ievelzs, are clinically and financially impossible to implement. In addition, the Morisky Medication Adherence
Scale”, the Brief Adherence Rating Scale (BARS)27, and the Drug Attitude Inventory-10 (DAI-10) 2 will supplement
the objective assessment. At baseline and again at the end of the study, patients who were no-shows at the bi-
monthly visit will be visited and assessed at their homes.

Symptoms — CGI-Sch

From among the “big three” instruments for schizophrenic symptoms29 we chose the Clinical Global Impression in
Schizophrenia (CGI-Sch) primarily due to its brevity and ease of use®. “686” Program psychiatrists will assess

patients using the CGI-Sch during bi-monthly visits throughout the trial.

Functions — WHODAS 2.0

LEAN will use the 12-item proxy-administered WHO Disability Assessment Schedule 2.0 to assess patient functions,
considering its brevity to administer, excellent psychometric properties, and availability of a validated Chinese
version>* 2. Public health students enlisted as program staff will administer the WHODAS to patients and their

family members during bi-monthly visits.

Other Measures

As side-effect of anti-antipsychotics may relate to adherence, the brief and self-implemented Glasgow
Antipsychotic Side-effect Scale (GASS) will be used to generate a side-effect score®. Afew other “public health”
indicators such as suicide, drug abuse, attacking people, destroying things and wandering will be captured by the
existing “686” registry. In addition many process, cost and service utilization indicators will be captured and
recorded by the e-platform logs and “686” administrative registry. These process indicators will facilitate analysis

of various links in the LEAN mechanism, and surveillance for breaks in the chain.
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Trial Design

We adopt a wait-list design with subjects followed-up for six months after launch of the intervention. The wait-list
control design is increasingly used in psychotherapy studies, primarily to address the ethical dilemma involved in
withholding a potentially beneficial treatment from the control group. Participants recruited into the study are
randomized into a treatment group and a “wait-listed” control group. In stage one (the 6 month period following
program initiation), the intervention will be applied to the intervention group only, while the wait-list group will
receive usual care per the regular “686” protocol; in stage two (a subsequent 6 month period), the wait-list group
will receive the intervention, having “waited” through stage one. Analysis of the intervention will be conducted
based on baseline and end-point data collected on both groups during stage one only due to our budget constraint
for data collection. Consequently, the only difference between a wait-list design and a traditional two-arm
randomized control trial (RCT) is that the control group is also able to benefit from the treatment once the formal

study is complete.

Model & Analysis

Unadjusted analysis, ANCOVA and DiD

We mainly considered the issue of efficiency (precision of the estimator) and bias in our choice of the analytical
methods. The literature suggests that ANCOVA provides higher efficiency than difference-in-difference (DiD) and
the unadjusted model in RCT and is the optimal model for RCT analysis34 (Figure 7). The LEAN analysis will include
as covariates the strong baseline predictors of outcome that are empirically suggested by other studies, and will
comprise adherence, WHODAS and CGI-Sch scores, as well as indices of negative symptoms, substance use,
medication side effects, and family supervisionss. It should be noted that while our response variable, expressed
as an adherence score from 0-1, may yield values greater than one, those out-of-bound predictions do not
invalidate the model since the study’s purpose is to produce a “risk difference” (difference in mean adherence
between intervention and control groups) rather than an individual prediction. Critically, the large sample size and
the central limit theorem ensure that this approach will yield valid inferences of the risk difference despite non-

normal adherence outcomes.
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FIGURE 7 THREE APPROACHES TO RCT ANALYSIS

Source: adapted from Siyuan Zhang paper36

Intent-to-Treat

An intent-to-treat (IIT) analysis will be used to analyze all subjects regardless of treatment actually received.
Estimating the IIT effect is more appropriate than the per-protocol or per-treat methods since the LEAN trial is a

pragmatic trial, which is to say, it is meant to determine the effectiveness of LEAN as a real-world solution.

Subgroup Analysis

We plan to conduct two subgroup analyses, both with strong theory base and possible interaction effects. The first
concerning the non-adherent group at baseline is sufficiently powered (Table 2) (our adherence-focused
intervention is more likely to work better for the initially non-adherent group). The other subgroup analyses will

be conducted to assess level of functions.

Missing Data

Reasons for missing data will be recorded. Multiple imputation methods will be used so that sensitivity analyses

will be conducted to assess the robustness of trial results under different methods.

Monitoring

Considering the short duration of the intervention, we do not have a data monitoring committee. At the mid-point
of the trial, outcomes and text messaging data will be analyzed to detect any abnormality. The text messaging

system also provides a means for ongoing monitoring of any patient response.

Ethics and Dissemination

The study has obtained IRB approval from University of Washington (49464 G) and Central South University (CTXY-
150002-6). Any substantive modification to the protocol will seek a formal approval from the IRBs. Program staff

will train and obtain informed consent from both patients and LHSs. Patient data will be securely entered and
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stored in RedCap and only de-identified information will be used for analysis. Study results will seek peer-reviewed

publications with de-identified data made available on Figshare37.

Discussion

Several aspects of this study is worth noting. First, the application of mHealth is designed not as a standalone
technological solution but a health system strengthening tool that serves to integrate the patient care provided by

lay health supporters, village doctors, mental health administrators and psychiatrists.

Second, the active engagement of LHS augment case supervision. Third, the study, evaluating the real world
effectiveness of LEAN, emphasizes the implementation parts so as to increase the likelihood of adopting the
potentially effective solution. Fourth, the trial is intent to have global implications, especially insofar as the

intervention is designed to exclude elements peculiar to China’s socio-economic and/or political situation.

The study is faced with several limitations. First, its short duration may not allow sufficient assessment of
functional changes and limit analysis of the long-term effect on adherence. Second, our choice of relatively simple
assessment tools (pill-counts vs. urinalysis) may create challenges of obtaining accurate adherence level. Third,
assuming that improved medication adherence will lead to better patient life-functioning may be problematic.
There is concern that the psychiatrists with limited training from Liuyang MHH may deliver inappropriate
treatments, adherence to which will be of insufficient benefit. Finally, despite efforts to ensure the generalizability
of LEAN, the existing “686” infrastructure may make Liuyang a unique location, although spirit of LEAN should

provide useful information for other LMCs.

List of abbreviations

BPRS: Brief Psychiatric Rating Scale

CGI-Sch: Clinical Global Impression in Schizophrenia
DiD: difference-in-difference model

DSM-5@ : Diagnostic and Statistical Manual of Mental Disorders-5

16
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod’ g uadolwg//:dny woij papeojumoq "9T0Z Arenuer 0z uo 0ZTOT0-GT0Z-uadolwag/9eTT 0T st paysiignd 1suy :uado CING


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

Ver 15-200ct15

HBM: health belief model

HRH: human resources for health
IIT: intent-to-treat

LHS: Lay health supporter

LMC: low and mid-income countries
MHA: mental health administrators
mHealth: mobile health

MHH: mental health hospital
PANSS, Positive and Negative Syndrome Scale
RCT: randomized control trial (RCT)
THC: township health centers

VD: village doctor
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Appendices

E-reminder example

“Xiao Wang (Little Wang in Chinese, a diminutive often used in friendly conversation), we have the forecast for
two beautiful sunny days and hope you will enjoy some sunshine (or: you may see more and more children in the
village as the winter break starts today). We also hope you have taken your meds today. If yes, please text “yes” to

let us know. Lao Zhang (Old Zhang)”.

Sample Calculation in STATA

sampsi .72 .85, sd1(.33) sd2(.33) alpha(0.05) power(.85)
Estimated sample size for two-sample comparison of means
Test Ho: m1 = m2, where m1 is the mean in population 1
and m2 is the mean in population 2
Assumptions:
alpha = 0.0500 (two-sided)

power = 0.8500

ml= .72
m2= .85
sd1 = .33
sd2= .33
n2/n1=1.00

Estimated required sample sizes:
nt= 116

n2= 116
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Early Signs Questionnaire, Short Form

The following form is reprinted with permission from Marvin Herz, MD. From The University of

Rochester.

NAME DATE

Compared to last week, has there been an increase in any of the following symptoms?
YES

1. Problems with sleep . . . .. . . i it e e e e

NO

2. Problems with appetite . . . . ... .. e e

K T D= o] =31 o 3

4. Problems with concentration . . . . ... ... .. i e

D REStIESSNESS . & v v i e e e e e e e e e e e

6. TENSION OF NEIVOUSINIESS &« & v v v v e e et et et e et et ettt et ettt o

7.Useof alcohol . . . . .o it e e e e e e e e

8. Use of street drugs (includes marijuana) . . . ... .............. ...

9. Hearing voices or seeing things that others can’t hearorsee . . . .. ..

10. Less pleasure gained from things you usually enjoy . . . ... ... .....

11. Feeling people were watching you, were against you,

orwere talking about you . . . . . ... L e e e e

12. Preference for being alone and/or been spending less time

with other people . . . . . . .. i i e e e e e e e e e e e .

13. Arguments withothers . . . ... ... .. . e e

If so, what were they?
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Did anything specific happen last week which upset you? . . . .

If so, what was it?

Have you been taking your medication as it is prescribed for you? . . . . ............

Reprinted with permission from Marvin Herz, MD. Clinicians may reproduce this scale for use in their clinical
practice. Researchers who wish to use the Early Signs Questionnaire in multi-patient studies should contact Dr. Herz
at University of Rochester Medical Center, Strong Ties Community Support Program, 1650 ElImwood Avenue,

Rochester, NY 14620, (716)275-0300, x2337, marvin_herz@urmc.rochester.edu

E-educator Example

The example below illustrates a two way and adaptive “conversation” to be directed by the e-educator.
The example below illustrates a two-way adaptive “conversation” to be directed by the e-educator.
Sender: “Have you had challenges lately in persuading (patient name) to take medication? Text “yes” or “no”.”

If the response is “no,” the conversation terminates. The answer “yes” will prompt the following message:

Sender: "Please choose from among the following four items the reasons why (patient name) is not taking his

medicine by texting back the number: 1. He feels good and does not want to; 2. ... 3. ....

The chosen items will prompt more detailed information/instruction for the recipient.

Patient informed Consent form

BRI EAFMEELBPAZAHTEZENHREAN. EREESLXEHL
EFESSNESIET , BIPFEXNMEMEM, L&, RAE. BXR. BEFf. &L, KR,
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HPHNELXNBEFR PENEL NBHsREZEFINEEXFNE" ( MM
B") . WBEESMATE , ESMTE 2/ , BFAREUATAR , CAUEPET
BIEWERN , B, AR, BIR , URNENZLNXKE, IREEE , BH A UMNE
HRE. BR—RBiie , HEFENE S THE , BYPEFEHRE,
‘MIE'NENRREESAREZ X BRI TERERARME , NTRRS NI
BRNLEERE ; RONBRNSESNEREERHRIE EENBH) RIEBRERHT
ANERERS SRR  SANZERAFINECEALRE ; AR —(UREKANR
Htt BERESZHNARENFLTLREN (HHREN") , REAFEZIFEZY,
EFNEENHEDT  BHRIAB[EFRFERNERUARFEARGRHNEHERER , &
BFIEFERITREG ; WERSE , BHETTHDEBREANMBERSAGKMNE , RE
BXMABHERELERARAZ  HZHFRSSIERAET. I TRIEHBAMER , S
“MILE A RRBEN (TEEE ) oRRE , BXANA  —AEZHIE R FH

BEFRS ; Z—HFEIR , REZIFEFEERS ; ANMNAE  ENEZBERSHXY
RAMTRESBRERS (BRIFLANBIRERTRRRNNE ) , ELHTANA

EMESEF , BIMNFREETHEATRIINENERE. BREREFTEEELS
WASARHRT , TEALHNEAEERBEENSINRNREES | IBIHRE BEREXR
o BIMETTBIRSRAE 20 7 EANFINTE. RENETEHRFESRE  EHNELXAD
FES (WMFR, %3, BRREF ) ; FHsRENERMINE ; REABR. EHXLEHE
K7 ELHEBNEREERHHRIME PRE. TEEFEEZZEER , FHHIEN
BEART , FETHENXEFRESFRABRZENREER, ENBEFF#EE™SM
BWAWEEFVE ; PESEFRBEMINZE 2 , REEFEHR. RINEARE
HBEERHENTRAA. BINAENHRKREEIMNRE , EREHNSHEE &N
L (BRENFAESNIESE , #E , kil , BREERSEEF ).

‘MIE'NSEZTE2REEBMN . ST EEMEHRREIR B MR "R, BH M
BB EFagHEE NS ENEREERERIE FrEANEARSNER, BH
MAXTLUR : EEEERHME ; BEREHBINESBHE T ; REREHEAF
ARZFTE FRA.

BESEMEE”, SURENSE  BRIEBHIERXNARMLERE  BEEH
ZIREE ; WREERENGYIEE ; WTRERENTZSNERZ . NREXBFINHFIN
BEITY  EATRRNERE-—EGRENMEFI. ENIEBXNAAEEERHRE

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 32 of 58

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod’ g uadolwg//:dny woij papeojumoq "9T0Z Arenuer 0z uo 0ZTOT0-GT0Z-uadolwag/9eTT 0T st paysiignd 1suy :uado CING


http://bmjopen.bmj.com/

Page 33 of 58

©CoOoO~NOUTA,WNPE

BMJ Open

REN (BELOERMNVERE ) . BARAWARMNFBR 2 HDRRFENBILKE , S0
BB ATREM R E E R R BRI EE
WEXS T E MR |, BREMBRIME AR, RINHBERAXMOT : 2F5F (FEX

%) 13607445252 gongwenjie@csu.edu.cn % ( EEH£BRWAZE ) 13910988979
roman.xu@gmail.com

WEETHULERRE , RESMHIEB” , BETREF :

WRWME  ‘HEMNEL NERIRESEFNEFXIHMA” (HHRMIME”)
REMERN - FRIAE, EELRWKAE

[EREREA

BREZLFET LRBEXEAHRHONE , MEENLHMLETHFESIE K & iTieHiZHEA
B, BRENAMEOEHESETHENEE,

BAES MARR AT ENRBR K. RARSNHRASEEN , RBIAESEREN
EXTLHITER , MAKA :

AR M EASHNESHER.

BB EARE , MARZIEARIRE , EFFESNETZIRE,
BREEMBATUERERSAEENIRTEMR LERAREME I PHKENEK
.

BERBS— M EH BN AERERREA,

RE , BREFDESNAIMHR , HRIEREENER,

SmEZLE -
ShERS (ER) -
SHEAW

LHS informed consent form

BIRPEAENMNEEELBUAZ AR T AEZENHRAK, TEREES2EEHLEE
FESCNEESZET , RIVFEMNEAM, L&, SFR. R, BHF. L. X&, &
HHEXNET B PEMNEL AR HESEFIEGEFIE” (HHMIE") .
NBEEENBENREASNATE , ESMME 28l , BFARRUTRAR , €78
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HBETHBOENERN , B, RE , R , ARXNENSZLNRE, IREES , £t
ALMENER. BR-EiiL , REFME AL FHERE , BEEIELRE,

‘M B"WENERRESRREZ X BES RIERERARME , ARSI ZhEE
MEFRTT  RUOABRNEESMEREERHFRI E EENBH D REBERHEHI
MEZRS  2FEBEA SMS (EEFHXNFERF ) WRAHRE, X8MEAMS , W8
RN - I REXAREMAR (EXERRE ) FABANREA , UEBREARS
RZmME | RO RAGEER , MENKBRER. EMEANACERABH LT TIREH
MELERBBARRNBRE , LESMANATURNNELRS , BEAZ , T TLMNE
RS E. BAME  XEESSE

e MBHMARBEEBWARMNEGMMBHNRENEEAHRE  RITFALERRE
E, BEREEEFE-—THARANBRAREEEARNEETNEGR.

o BB RAEERERNESHNERERNEWRNIEREXIEIER | LIS EER AR
RSB AR ERAEIERER.

o BIBERAEREERENANRBIEXRREAIR,

AN TRIERBAINER , ST B "I ARRBEN (TTENHE ) 2RA4A , EXA

MR, AR MIENFINEEERS ; S —AFEANER , NEIFEFEERS ; A
MNAE  BREZAERSHXRA BT REZEERS ( BRESNBIEIERATARRN

H ) , ELHITANMA

EHMEEEF , BITHRESETHEATRIIMBEN AN, HERENBETES
FRENADZEE (WFRK , 43, KRS ) ; SEEFFALNZIINENFR. BiE
FEEETRNEN AR EFIE  PEEEFREEMIN TS 2 , REAFEH
o BRIMNFAREHBBEFREANTRAA. RINABNARBEEIMNBEE , EFF
MERESENBRE ( BRENMESHILSE , #E , fEL ).

‘MIE"NSEREREEBN . BT EEMEHRREIR B MBI IRS . 1B H“M
BB B ~agmEEBSENEREERHRIE PAMEENEMRSNERN, B
HWAKALR  EEEERHETE ; BEREHEARNERHHET T ; BEIEHEX
PEAZFTE FR

BESESMEE", SFEEIEETFANMER]  ERHIERXNARMLE
=, HNBENAAECRE ; XBENTRERENAYEER ;| ATRERENZNE
Bk, SEMUARFHERBEFESE, ENIE"BAXRNAREEEHRRREN (BHEL
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EERINNERS ) . RAMARITFFBREOREPENBALEE S5 8 K ATEEX
FERERAMAHE,
WEXS TR BEMEEF , BRERBRIE AR, RMNBBERARMT : FF (Hr

KE ) 13607445252 gongwenjie@csu.edu.cn #RZR ( EEELRWIAZ ) 13910988979
roman.xu@gmail.com

MEETHUEERR , RESMMIME”, FETREF

MRWME  ‘HERNEL NERIRESEFNEFXHMA” (HHRMIME”)
REMERN - FRIAE, EELRWKAE

[EREREA

BREZLFET LRBEXEAHRHONE , MEENLHMLETHFESIE K & iTieHiZHEA
B, BRENAMEOEHESETHENEE,

BAES MARR AT ENRBR K. RARSNHRASEEN , RBIAESEREN
EXTLHITER , MAKA :

AR M EASHNESHER.

BB BREARE , SRFENBEHTLZIEURRE , BT FEENRTLZE
£m,
REENMBATUERERSHEENIRTEMR LERAREME IR HKRENK
.

BEREB—MIP SN AERERREA,

BE , BRERBEERN WEBEASMATHE , HRIIREE
MNEIR,

SmEZLE -
ShERS (ER) -
ZXHEAH
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26 Instructions:
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49 Lead Researcher Name: §Box #:
50 ‘
51 Dong (Roman) Xu
52 ;
RB Contact Name (if other than Lead Researcher): ‘Phone #: ‘Email:

53 : :
54
55 romanxu@uw.edu

59 2. List of Attachments

60 [] Assent form(s)

Dong (Roman) Xu

P R R R BA N wm o B v s H A YR KA KR KSR B H S WK A KSR KSR N R AAE R KB AR EE KA A DK S XA KA E AR

e/about/guidelines.xhtml

Documenl Page 1 of 2



http://bmjopen.bmj.com/

Page 37 of 58 BMJ Open

‘ E] Confidentiality Agreement (7 copy ONLY)

, IR0 Consentform(s) (nclade 1 ean'copy and 1 racked shanges gy perpaciet
2 [Tl Consent materials translated into a language other than English

3 "] Consent materials: addendum consent, information sheets, oral consent scripts
4 " [] Dpatacollection instrumentsfforms
: ] beta safety and monforing ohartrandorfeporc
7 [T] Data Safety Monitoring Plan (DSMP)

8 [ DataUse Agreement(s)
9 [ Embryonic Stem Cell Research Oversight committee (ESCRO) approvals/iettersirepot
i‘f ﬁﬁﬁfiiﬁlifﬁEﬁrivﬁ{rébiéébﬁtéiHéé*?@ﬁé@éﬁééﬁfétﬁvﬁi?@iﬁaﬁréérﬁévjé'ﬁs?ieﬁt%é%%/}ééﬁoﬁriﬁZiﬁﬁiﬁﬁﬁﬁiﬁﬁﬁﬁiiﬁﬁﬁﬁiﬁﬁﬁﬁﬁiﬁﬁjﬁjﬁfﬁjﬁﬁﬁﬁ]ﬁﬁﬁﬁﬁﬁ

1315%m jopen 2015 @12% ]%% Bﬁ}’ﬂi%)‘?gfg Cﬁ&&%%léﬁ%% M@ﬂ%ﬂmf Eﬂj lt%ﬁtﬁ[ on April.19, 2024 hy guest. Protected by.copyright. .

Grant application and title page of grant application (1 copy ONLY)

T i
17 =[] Implantand investigational Device Committee (IIDC) approvaisfietiersieport ...
18 . [] |Individual Investigator Agreements

19  [] Institutional Biosafety Committee (IBC) approvalsfiettersireport
20 [T Investigatorbrochure (T copy ONLY)
2 O RBAuhorizaton Agreements T
23 [T] Letters of cooperation

24 [ Literature or abstracts supporting the purpose of your research
25 [] Material Transfer Agreement(s) MTA)
g? ~[] oralscipts S S o
58 [ Otherfunding documentation, only if you have funding that is not a grant application/proposal
29 [ OtherIRB approval lettersinotifications
30 " [ OtherIRBapprovals
2; [T] Other, specify:

33 [ Protocol ( copy ONLY)

34 [ Radiation Safety Applications or Radiation Safety Approval Letters RS)
36 _..[]_ Radioactive Drug Research Committee (RDRC) approvals/lettersireport
37 : [l Recruitment-electronic materials: scripts for emails, and/or copies of web pages

38 [ Recruitment-oral materials: scripts, radioads
39 " [T Recruitment-written materials: flyers, brochures, newspaper ads, and/or letters
%) Sty insiument:suveys, uesiomnaies, assessment tod, racking forms,websuveys
42 [] SUPPLEMENT: Departmentof Defense (DOD) Involvemment |
43 o [j SUPPLEMENT: Department of Justice

44 [ SUPPLEMENT: Devices
%[ SUPPLENENT Drugs, Bologics Boanicals
a7 ...[] SUPPLEMENT: GeneticResearch . . SO OU USROS
48 ' [] SUPPLEMENT: GWAS dbGaP

49 [T SUPPLEMENT: Protected and/or Vulnerable Populations
50 " [] SUPPLEMENT: Waiver Request, Consent Requirements
D) SUPPLEMENT Walver Recuest HPAA Auhorzaton
53 ENDPARTTWO : : : G e
A

55

56

57

58

59

60

For peer review only - http: /about/guidelines.xhtml
Dang (Roman) Xu Document #321 - Version #3.5 - Date 02/27/2015 : Page 2 of 2



http://bmjopen.bmj.com/

BMJ Open Page 38 of 58

1 RECEIVED
2 Human Subijects Division
3
4 20 April 2015 APR 20 2015
5
i
? Deborah Dickstein, MSPH @Ef%?
8 Administrator, Committee G
9
10 Application number: 49464
11 Application title; Lay Care Supporters Aided by a Mobile Phone Messaging System to Improve
12 Care of Villagers with Schizophrenia in Liuyang China
13%%mjopen 20&%%%@5@8% %t?]anuary ﬁﬂg/%g\}vﬁloaded from http://bmjopen.bmj.com/ on April 19, 2024 by guest. Protected by copyright.
14 Application type: NEW
15 Approval type Conditional approval
16
g cc: Stephen Gloyd, MD, MPH
19
20 . -
21 Dear Ms. Dickstein,
22
23 I 'am writing this letter in response to the above-referenced application and CONDITIONAL
24 APPROVAL.
25
26 My Response to the IRB Conditions of Approval
27
28 1. Please confirm that patients must have Lay Care Supporters (LCS) to be in the study. Also confirm
29 that this is true for both the intervention arm and the control arm.
30 ;
31 Yes, we confirm this. All patients in the study will have LCSs. In majority of the cases, the LCS
gg will be the family members who are already listed on the “686” program who normally
24 accompany the patients to the bimonthly “686” physician visit. Should some patient have no LCS,
35 we will search and identify one for them. This is true for both armns.
g? 2. Please confirm that the LCS are subjects because you collect some data from or about them, and that
38 this is true for both the intervention arm and the control arm.
39
40 Yes, this is true for both control and intervention arms.
41
42 3. The application says that you want approval for 250 subjects: 125 in the intervention arm and 125 in
43 the control arm. Please confirm that because the LCS are also subjects, you actually want approval
44 for 250 dyads or a total of 500 individual subjects.
45
46 Sorry for my mistake in the protocol. We confirm we will actually recruit 250 patient subjects and
a7 250 LCS subjects.
48
49 4. The LCS consent form sometimes seems to address the patient subject, and it does not tell the LCS
50 p d
51 enough about their role as study subjects and what you are asking them to do. Please make the
50 following revisions to the LCS consent form. Submit the revised combined form, and a new Chinese-
53 only translation. Add to both a footer showing the revision date, to ensure that you use the correct
54 version. In the second paragraph, delete the current second English sentence and replace it with the
55 following:
56
57. “The core of the LEAN is to provide additional free services for the “686” program enrollees with
58 schizophrenia, including daily medication reminders by SMS (voice or text message). For each
59
60

4/17/2015 Xu 45;464xu02 Page 1 of 2
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1

2

4 patient, LEAN will also train a family member or other person—you--to help the patient with

5 medication, side effects and relapses. Your role includes sending reports about the patient to the

6 mental health administrator and psychiatrist so that they can respond quickly to adjust medication
7 and/or arrange for outpatient or inpatient services. Specifically:

8 --If the patient does not respond to repeated medication reminders, we will send you text messages
i 0 asking you to check on the patient and text back to us.

11 --We will occasionally send you a checklist for reporting on the patient’s relapse signs and side

12 effects.

13bbmiopen-2015-0101200 alpaneasiafafiyDmmlandssdiars bish/infurpancion andrenctelfd10adinguoskiProtected by copyright.
schizophrenia.”
15
16 . , , .
17 We have revised the form. We have enclosed both the Chinese and English version (the clean and
18 tracked-change copies)
19
20 After you have made the above revision, at the end of the final sentence of the same paragraph change
21 “your outcome” to “the patient’s outcome”.
22
23 We have revised the form. We have enclosed both the Chinese and English version (the clean and
24 tracked-change copies)
25
26 Throughout the rest of the LCS consent form, change “your patient” or “your patients” to “the
217 patient”. The LCS is not a care provider in the usual sense of having patients, and in any case is

gg connected to only one patient subject.

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 4/20/2015 Xu 49464xu02 Page 2 of2
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tracked-change copies)
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; 7t ] ?@ES%M%GH_
IS A LCS Informed Consent ’ Human Subiects Division

APR 20 2015
LEAN Trial Informed Consent - LCS uw

We are the Central South University and the University of Washington School of Public Health
research team. With the support of a charitable foundation the China Medical Board, we will carry out a
project to improve the outcome of the people with schizophrenia with the help of mobile phone
messaging (the LEAN Project) in nine townships of Liuyang including Baijia, Beisheng, Dongyang, Gejia,
Guanggqiao, Puji, Yongan, Chengchong and Zhentou. We cordially invite you as the lay care supporter to

13%%mjopen -20)sabtioiEsterinthapie20 Bebmrentakieg fan itpHd miofecthplense/ e dtie fo ROMy carsfuRytagieekby copyright.

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

can help you understand the purpose, content, duration, and the benefits and risks of your participation
in the project. If you like, you are welcome to consult with your relatives or friends to help your decision
or to discuss this further with the project team for clarification on any points concerning your
participation.

"The LEAN Project" aims to improve medication adherence in patients with schizophrenia in resource
poor areas, thereby improving their function and quality of life. The core of the LEAN is to provide
additional free services for the “686” program enrollees with schizophrenia, including daily medication
reminders by SMS (voice or text message). For each patient, LEAN will also train a family member or
other person—you--to help the patient with medication, side effects and relapses. Your role includes
sending reports about the patient to the mental health administrator and psychiatrist so that they can
respond quickly to adjust medication and/or arrange for outpatient or inpatient services. Specifically:

e [f the patient does not respond to repeated medication reminders, we will send you text
messages asking you to check on the patient and text back to us.

®  We will occasionally send you a checklist for reporting on the patient’s relapse signs and
side effects.

e We will occasionally send messages with information and resources for dealing with
schizophrenia. |

In order to test the effect of the project, patient participants of the LEAN will be randomly (drawing
lots by a computer) divided into two groups, in the first six months, one group will receive the LEAN
services and their regular “686” services; the other group will serve as controls, receiving only existing
“686” program services; after six months, both the control group will also receive the LEAN services
unless we find the project not useful or even detrimental to improve the patient’s outcome at that time.

In the course of the project, we will collect some data to test the effect of the project. Most data
related to you will be concerning your demographic information such as sex, age, education; and your
interaction with us on the SMS platform. The project team will stick to the strict confidentiality
requirement of your data according to both the US and China patient privacy requirement in the scope
of the law. Your data will be stored in an encrypted electronic system called “RedCap"; written
information will be kept in a locked safe place, to be retain for five years and then will be destroyed. We
promise that your data will only be used for our research purposes. In all of our research in the analysis
and reporting, all your identifiable information will be de-identified including your ID number, name,
location, health record number, etc.). APPROVED

APR 16 2015
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Participation in the "LEAN Project" is completely voluntary. You can decide to quit the service at
any time. Dropping out of the LEAN will not affect any of the services and the welfare you patients have
been receiving through the “686” program or other programs. There are also muitiple ways of quitting
the program including: messaging with SMS to the project team to quit the project; telephone or mail

" notification of quitting to your village doctors or MHAs or the project team at the Central South

University.

By participating in the LEAN project, you may benefit from the following: receiving mental health-

13%%mjopen 2015a@la0edokoo2d edgenn S00S; Doosecatfid enbmegicetippad st oentaoAbe patienishardeasitbrReE8s b opyright.
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urgent outpatient and inpatient care for the patients. All those may help you take better care of the
patients. All texting related to the LEAN project is free as well, including your replies on SMS to our SMS.
Possible risks involved in the project is mainly your privacy violation, although we will make every effort
to protect your privacy and data.

if you have any questions about the project, please feel free to contact the project team. Our contact
information is as follows: Gong Wenjie (Central South University) 13607445252 gongwenjie@csu.edu.cn
Dong Xu (University of Washington) 13910988979 roman.xu@gmail.com.

If you understand the above information and decide to participate in the "LEAN Project", please sign this
document.

Research project: "China Liuyang schizophrenic patients SMS Support Project” (the LEAN project)

Research cooperative units: Central South University, University of Washington

I agree:

| have read the above information about this study, and also have the opportunity to discuss the study
with the project members for questions. All my questions have been satisfied with their answers.

| understand the possible risks and benefits of participating in this study. | know that participation in the
study is voluntary, and | have adequate time to consider this and make my decision. | understand:

| can always ask for more information to the project team.

| can withdraw from this study at any time, without discrimination or retaliation, and my current
benefits to medical treatment will not be affected.

| agree that the LEAN research team can use the data collected in the course of the project on the study
while deidentify my personal information.

| will receive a copy of this informed consent.

Finally, | decided to agree to participate in this study as the LCS for , and will try to follow
the protocols of the intervention.
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Name (print):
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1; LEAN Trial Informed Consent - LCS

We are the Central South University and the University of Washington School of Public Health
13f%m10pen-3@§&&wé§ﬁwa&&r@w&?&ﬂ&r@amlea&ﬁwm {HSCHPENIAB@RAD B8 WeOWiIAINLQ:12024 by guest. Protected by copyright.

project to improve the outcome of the people with schizophrenia with the help of mobile phone

15 messaging (the LEAN Project) in nine townships of Liuyang including Baijia, Beisheng, Dongyang, Gejia,
16 Guanggiao, Puji, Yongan, Chengchong and Zhentou. We cordially invite you as the lay care supporter to
17 participate in the project. Before taking part in the project, please read the following carefully, which
18 can help you understand the purpose, content, duration, and the benefits and risks of your participation
19 in the project. If you like, you are welcome to consult with your relatives or friends to help your decision
20 or to discuss this further with the project team for clarification on any points concerning your

21 participation.

22

23 “The LEAN Project" aims to improve medication adherence in patients with schizophrenia in resource
24 poor areas, thereby improving their function and quality of life. The core of the LEAN is to provide

25 additional free services for the ‘686" program enrollees with schizophrenia, including daily medication
26 reminders by SMS (voice or text message). For each patient, LEAN will also train a family member or

27 other person—vyou--to help the patient with medication, side effects and relapses. Your role includes
28 sending reports about the patient to the mental health administrator and psychiatrist so that they can
29 respond quickly to adjust medication and/or arrange for outpatient or inpatient services. Specifically:
30 o If the patient does not respond to repeated medication reminders, we will send you text
31 messages asking vou to check on the patient and text back to us.

32 ¢ We will occasionally send you a checklist for reporting on the patient's relapse signs and
33 . side effects.

34 e We will gccasionally send messages with information and resources for dealing with

35 schizophrenia.

g? The-core-of-thelEAN-s-to-provide-additionalfreeservices-for-the-“686 pregram-enroless-with

38 . e e o c

39

40 | hermer simistrato : v

41 medieatio 2 ge-for-urgentoutpatienterinpatientservices:

43 In order to test the effect of the project, patient participants of the LEAN will be randomly {drawing
4 lots by a computer) divided into two groups, in the first six months, one group will receive the LEAN

44 services and their regular “686” services; the other group will serve as controls, receiving only existing
45 “686" program services; after six months, both the control group will also receive the LEAN services

js unless we find the project not useful or even detrimental to improve the patient’s outcome at that time.
48 In the course of the project, we will collect some data to test the effect of the project. Most data
49 related to you will be concerning your demographic information such as sex, age, education; and your
50 interaction with us on the SMS platform. The project team will stick to the strict confidentiality

51 requirement of your data according to both the US and China patient privacy requirement in the scope
52 of the law. Your data will be stored in an encrypted electronic system called “RedCap”; written ;
53 5\ Formatted: Font color: Red }
54 1
56

57

58

59

60
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information will be kept in a locked safe place, to be retain for five years and then will be destroyed. We
promise that your data will only be used for our research purposes. In all of our research in the analysis
and reporting, all your identifiable information will be de-identified including your ID number, name,
location, health record number, etc.).

Participation in the "LEAN Project” is completely voluntary. You can decide to quit the service at
any time. Dropping out of the LEAN will not affect any of the services and the welfare you patients have
been receiving through the “686” program or other programs. There are also multiple ways of quitting
the program including: messaging with SMS to the project team to quit the project; telephone or mail
notification of quitting to your village doctors or MHAs or the project team at the Central South
Unhiversity.

By participating in the LEAN project, you may benefit from the following: receiving mental heaith-
related knowledge on SMS; more efficient medication adjustment to yewsthe patients; and easier
access to urgent outpatient and inpatient care for yewrthe patients. All those may help you take better
care of yeurthe patients. All texting related to the LEAN project is free as well, including your replies on
SMS to our SMS. Possible risks involved in the project is mainly your privacy violation, although we will
make every effort to protect your privacy and data.

If you have any questions about the project, please feel free to contact the project team. Our contact
information is as follows: Gong Wenjie {Central South University) 13607445252 gongwenjie@csu.edu.cn
Dong Xu {University of Washington) 13910988979 roman.xu@gmail.com.

If you understand the above information and decide to participate in the "LEAN Project”, please sign this
document.

Research project: "China Liuyang schizophrenic patients SMS Support Project” (the LEAN project)

Research cooperative units: Central South University, University of Washington

| agree:

| have read the above information about this study, and also have the opportunity to discuss the study
with the project members for questions. All my questions have been satisfied with their answers.

| understand the possible risks and benefits of participating in this study. | know that participation in the
study is voluntary, and | have adequate time to consider this and make my decision. | understand:

| can always ask for more information to the project team.

I can withdraw from this study at any time, without discrimination or retaliation, and my current
benefits to medical treatment will not be affected.

| agree that the LEAN research team can use the data collected in the course of the project on the study
while deidentify my personal information.

6. Downloaded from http://bmjopen.bmj. com/ on April 19, 2024 by guest. Protected by copyright.

| will receive a copy of this informed consent.
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10 Finally, | decided to agree to participate in this study as the LCS for , and will try to follow
1;— the protocols of the intervention.
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STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and

related documents*

Section/item ltem Description

No

Administrative information

Title 1

Trial registration  2a

2b
Protocol version 3
Funding 4
Roles and 5a
responsibilities

5b

5c

5d

Introduction

Background and 6a
rationale

6b
Objectives 7
Trial design 8

Descriptive title identifying the study design, population, interventions,
and, if applicable, trial acronym

Trial identifier and registry name. If not yet registered, name of P2
intended registry

All items from the World Health Organization Trial Registration Data

Set P3-4
Date and version identifier All Pages
Sources and types of financial, material, and other support P17
Names, affiliations, and roles of protocol contributors P16
Name and contact information for the trial sponsor PO

Role of study sponsor and funders, if any, in study design; collection,
management, analysis, and interpretation of data; writing of the report; p17
and the decision to submit the report for publication, including whether
they will have ultimate authority over any of these activities

Composition, roles, and responsibilities of the coordinating centre,
steering committee, endpoint adjudication committee, data
management team, and other individuals or groups overseeing the
trial, if applicable (see Item 21a for data monitoring committee)

N/A

Description of research question and justification for undertaking the
trial, including summary of relevant studies (published and P5-7
unpublished) examining benefits and harms for each intervention

Explanation for choice of comparators P58

Specific objectives or hypotheses =
Description of trial design including type of trial (eg, parallel group,
crossover, factorial, single group), allocation ratio, and framework (eg,
superiority, equivalence, noninferiority, exploratory)

P12-13
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Methods: Participants, interventions, and outcomes

Study setting

Eligibility criteria

Interventions

Outcomes

Participant
timeline

Sample size

Recruitment

9

lla

11b

1llc

11d

12

14

15

Description of study settings (eg, community clinic, academic hospital)
and list of countries where data will be collected. Reference to where
list of study sites can be obtained

P5-6

Inclusion and exclusion criteria for participants. If applicable, eligibility

. . L . 9
criteria for study centres and individuals who will perform the :
interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, pg5
including how and when they will be administered

Criteria for discontinuing or modifying allocated interventions for a PG
given trial participant (eg, drug dose change in response to harms,
participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any 5,
procedures for monitoring adherence (eg, drug tablet return,
laboratory tests)

Relevant concomitant care and interventions that are permitted or  p5.¢
prohibited during the trial

Primary, secondary, and other outcomes, including the specific
measurement variable (eg, systolic blood pressure), analysis metric
(eg, change from baseline, final value, time to event), method of
aggregation (eg, median, proportion), and time point for each
outcome. Explanation of the clinical relevance of chosen efficacy and
harm outcomes is strongly recommended

P11-12

Time schedule of enrolment, interventions (including any run-ins and
washouts), assessments, and visits for participants. A schematic P11-12
diagram is highly recommended (see Figure)

Estimated number of participants nheeded to achieve study objectives
and how it was determined, including clinical and statistical P10
assumptions supporting any sample size calculations

Strategies for achieving adequate participant enrolment to reach P9-10
target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

16a

Method of generating the allocation sequence (eg, computer-

generated random numbers), and list of any factors for stratification.

To reduce predictability of a random sequence, details of any planned P
restriction (eg, blocking) should be provided in a separate document

that is unavailable to those who enrol participants or assign

interventions
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Allocation 16b  Mechanism of implementing the allocation sequence (eg, central

concealment telephone; sequentially numbered, opaque, sealed envelopes),

mechanism describing any steps to conceal the sequence until interventions are
assigned

Implementation 16c  Who will generate the allocation sequence, who will enrol participants,
and who will assign participants to interventions

Blinding 17a  Who will be blinded after assignment to interventions (eg, trial
(masking) participants, care providers, outcome assessors, data analysts), and
how

17b If blinded, circumstances under which unblinding is permissible, and
procedure for revealing a participant’s allocated intervention during
the trial

Methods: Data collection, management, and analysis

Data collection 18a Plans for assessment and collection of outcome, baseline, and other

methods trial data, including any related processes to promote data quality (eg,
duplicate measurements, training of assessors) and a description of
study instruments (eg, questionnaires, laboratory tests) along with
their reliability and validity, if known. Reference to where data
collection forms can be found, if not in the protocol

18b Plans to promote participant retention and complete follow-up,

P9-10

P9-10

P11

P11-12

including list of any outcome data to be collected for participants who P11-12

discontinue or deviate from intervention protocols

Data 19 Plans for data entry, coding, security, and storage, including any

management related processes to promote data quality (eg, double data entry;
range checks for data values). Reference to where details of data
management procedures can be found, if not in the protocol

Statistical 20a Statistical methods for analysing primary and secondary outcomes.
methods Reference to where other details of the statistical analysis plan can be
found, if not in the protocol

20b  Methods for any additional analyses (eg, subgroup and adjusted
analyses)

20c Definition of analysis population relating to protocol non-adherence
(eg, as randomised analysis), and any statistical methods to handle
missing data (eg, multiple imputation)

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role
and reporting structure; statement of whether it is independent from
the sponsor and competing interests; and reference to where further
details about its charter can be found, if not in the protocol.
Alternatively, an explanation of why a DMC is not needed
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21b
Harms 22
Auditing 23

BMJ Open

Description of any interim analyses and stopping guidelines, including
who will have access to these interim results and make the final P14
decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and
spontaneously reported adverse events and other unintended effects P14
of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and
whether the process will be independent from investigators and the
sponsor

P14

Ethics and dissemination

Research ethics 24
approval

Protocol 25
amendments

Consent or assent 26a

26b

Confidentiality 27

Declaration of 28
interests

Access to data 29

Ancillary and 30
post-trial care
Dissemination 3la
policy
31b
31c

Plans for seeking research ethics committee/institutional review board 5,
(REC/IRB) approval

Plans for communicating important protocol modifications (eg,
changes to eligibility criteria, outcomes, analyses) to relevant parties
(eq, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)

P14

Who will obtain informed consent or assent from potential trial
participants or authorised surrogates, and how (see Item 32)

Additional consent provisions for collection and use of participant data
and biological specimens in ancillary studies, if applicable

How personal information about potential and enrolled participants will
be collected, shared, and maintained in order to protect confidentiality ~*
before, during, and after the trial

Financial and other competing interests for principal investigators for
the overall trial and each study site

Statement of who will have access to the final trial dataset, and
disclosure of contractual agreements that limit such access for
investigators

Provisions, if any, for ancillary and post-trial care, and for

compensation to those who suffer harm from trial participation e

Plans for investigators and sponsor to communicate trial results to
participants, healthcare professionals, the public, and other relevant .,
groups (eg, via publication, reporting in results databases, or other

data sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional
writers

Plans, if any, for granting public access to the full protocol, participant- ., ,
level dataset, and statistical code
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Appendices

Informed consent 32 Model consent form and other related documentation given to
materials participants and authorised surrogates

Biological 33 Plans for collection, laboratory evaluation, and storage of biological
specimens specimens for genetic or molecular analysis in the current trial and for

future use in ancillary studies, if applicable

P20-24

N/A

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013
Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”
license.
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Abstract

Introduction: Schizophrenia is a severe, chronic, and disabling mental illness. Non-adherence to medication and
relapse may lead to poorer patient function. This randomized controlled study, under the acronym LEAN, is
designed to improve medication adherence and high relapse among people with schizophrenia in resource poor
settings. Methods/Analysis: the community-based LEAN has four parts: 1) Lay health supporters (LHSs), mostly
family members who will help supervise patient medication, monitor relapse and side effects, and facilitate access
to care, 2) an E-platform to support two-way mobile text and voice messaging to remind patients to take
medication; and alert LHSs when patients are non-adherent, 3) an Award system to motivate patients and
strengthen LHS support, and 4) iNtegration of the efforts of patients and LHSs with those of village doctors,
township mental health administrators and psychiatrist via the e-platform. A random sample of 258 villagers with
schizophrenia will be drawn from the schizophrenic “686“ Program registry for the 9 Xiang-dialect towns of the
Liuyang municipality in China. The sample will be further randomized into a control group and a treatment group
of equal sizes, and each group will be followed for 6 months after launch of the intervention. The primary
outcome will be medication adherence as measured by pill-counts and supplemented by pharmacy records. Other
outcomes include symptoms and level of function. Outcomes will be assessed primarily when patients present for

medication refill visits scheduled every two months over the 6-month follow-up period. Data from the study will
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be analyzed using ANCOVA for the program effect and an intent-to-treat approach. Ethics and dissemination:

University of Washington: 49464 G; Central South University: CTXY-150002-6. Results will be published in peer-

reviewed journals with deidentified data made available on FigShare. Trial Registration: ChiCTR-ICR-15006053

Keywords: schizophrenia, medication adherence, mHealth, lay health worker, implementation science, wait-list

control, RCT, “686” program

Strengths and Limitations

Strengths:

The application of mHealth is designed not as a standalone technological solution but a health system
strengthening tool that serves to integrate the patient care provided by lay health supporters, village

doctors, mental health administrators and psychiatrists.

The active engagement of family members augments case supervision.

The study, evaluating the real world effectiveness of LEAN, emphasizes the implementation parts so as to

increase the likelihood of scaling up the potentially effective solution.

The trial is intent to have global implications, especially insofar as the intervention is designed to exclude

elements peculiar to China’s socio-economic and/or political situation.

Limitations:

The short duration may not allow sufficient assessment of functional changes and limit analysis of the

long-term effect on adherence.

The choice of relatively simple assessment tools (pill-counts vs. urinalysis) may create challenges of

obtaining accurate adherence level.

Assuming that improved medication adherence will lead to better patient life-functioning may be

problematic.
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WHO Trial Registration Data Set

DATA CATEGORY

Primary registry and trial identifying number

Date of registration in primary registry
Secondary identifying numbers

Source(s) of monetary or material support

Primary sponsor
Secondary sponsor(s)
Contact for public queries

Contact for scientific queries

Public title

Scientific title

Countries of recruitment

Health condition(s) or problem(s) studied

Intervention(s)

Key inclusion and exclusion criteria

Study type

INFORMATION
ChiCTR-ICR-15006053
8 Mar, 2015

N/A

China Medical Board
Fogarty International Center, NIH

Central South University, China
University of Washington, USA
Dong Xu, MPP [+86 20 5969 5071 ] [romanxu@uw.edu]

Dong Xu, MPP [+86 20 5969 5071 ] [romanxu@uw.edu]
Sun Yat-sen University

Lay health supporters aided by a mobile phone messaging
system to improve care of villagers with schizophrenia in
Liuyang, China: protocol for a randomized control trial

Lay health supporters aided by a mobile phone messaging
system to improve care of villagers with schizophrenia in
Liuyang, China: protocol for a randomized control trial
China

Schizophrenia

Intervention: Lay Health Supporter plus SMS Messaging
System

Control: Case as ususal (ie. “686” Program)

Inclusion: “686” program participant; diagnosed as
schizophrenia; residing in Liuyang Xiang-dialect area

Exclusion: Patients who missed past 3 drug refills; currently
hospitalized; people physically not capable of using voice or

text messaging

Interventional

Allocation: randomized

Intervention model: parallel assignment

Masking: subject not blinded; caregiver, investigator,
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DATA CATEGORY

Date of first enrolment
Target sample size
Recruitment status

Primary outcome(s)

Key secondary outcomes

BMJ Open

INFORMATION

outcomes assessor blinded
Primary purpose: improving health
Effectiveness study

July 2015

258

Recruiting

Medication adherence as measured by pill-counts
(medication taken over medication prescribed)

Symptoms as measured by Clinical Global Impression in
Schizophrenia; and functions as measured by 12-item
proxy-administered WHO Disability Assessment Schedule
2.0
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Introduction

Background and Rationale

Schizophrenia, characterized by hallucination, delusion, disorganized thinking and negative symptoms, is a chronic
and disabling mental disorder which is commonly associated with impairment in social and occupational
functioningl. Though schizophrenia cannot be cured, most people with schizophrenia can be effectively treated
for symptoms with antipsychotic medicines’. However, of treated patients, 50% are non-adherent with
medication3; moreover, even under conditions of compliance, 50% of patients suffer relapse within 1 year of their
latest episode". The “686” Program, a massive coutry-wide government effort in China, is a relatively inexpensive
and practical model that provides community-based mental health care with limited human and financial
resources’ °. But the program faces the challenges of poor medication adherence and high relapse - 26% of the
program participants never, 39% intermittently, and only 35% regularly take prescribed medications’. This
research aims to develop, and evaluate, a financially and operationally feasible and sustainable intervention (with

the acronym LEAN) to address those “686“ program challenges.

Hypothesis

We hypothesize that the LEAN plus “686” solution, as compared to the present “686” standard of care only, will
improve medication adherence, reduce the incidence of schizophrenia symptoms, and ultimately result in

improved social and occupational functioning for enrollees.

Study Setting

The intervention will be implemented and tested in “686“ program particiants in the Xiang-dialect area (a total of 9
towns) of the rural townships of Liuyang Municipality in the Hunan province of China, with an intent to produce
solutions that can be adapted and applied in other LMCs with limited mental health resources. Liuyang has
developed a three-tier “686” model extending from Liuyang Mental Health Hospital (MHH) to township health
centers (THCs) to village clinics that consists of five compnents: 1) patient screening by village doctors (VDs) and
mental health administrators (MHAs); 2) registering confirmed cases into“686“ with consent; 3) Psychiatrists

touring townships to provide free consultation and medication every two months (“bi-monthly visits”); 4) case
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management by MHA; and 5) regular monitoring by vDs® °*° (Figure 1). We should note that while Liuyang
proivdes free antipsychotics to all its program enrollees, in other parts of China, often only a subset of the program

participatnes receive free medication.
FIGURE 1 THE “686” PROGRAM SERVICE MODEL

Source: authors.

LEAN

LEAN as an acronym is somehow inspired by Toyota’s principle in lean manufacturing11 although our focus is to add
value, minimize waste, and maintain simplicity throughout program implementation. The acronym LEAN
summarizes the critical components of the proposed intervention (Figure 2). The LEAN participants can opt out of

LEAN anytime by texting us or inform VDs, MHAs by phone or in person.
FIGURE 2 LEAN

LEAN
L: Lay health supporter (LHS)

E: E-platform with e-reminder, e-monitor, and e-educator via mobile text/voice messaging

A: Award system analogous to Taekwondo ranks

N: iNtegrating the L, E and A and “686” Program structure into a lean and coordinated approach

Source: authors.

Lay Health Supporter (LHS)

For each patient in the intervention, LEAN will identify a LHS — a member of the patient’s family if possible or a
community volunteer (such as a member of the village senior club) — who will perform simple but important roles
in support of the patient: 1) facilitate patient medication adherence with prompts from the e-reminders, 2)
monitor for early signs of relapse and for medication side effects using checklists from the e-monitor, and 3) team
up with the village doctor and the township mental health administrator to facilitate treatment adjustments and,

if needed, emergent hospital care.
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E-platform

The e-platform employs three main modules: The e-reminder sends the patient up to two reminders either by text
or voice messages at 15 minutes interval until the patient responds with confirmation that the scheduled
medication has been taken. Failure to send a confirmation will trigger up to two text alerts to the patient’s LHS,
prompting the LHS to check in with the patient and text back the result. The e-monitor assists LHSs and patients
in detecting signs of relapse and monitoring medication side effects using relevant checklists texted to the patient
and LHS at regular intervals (See relapse checklist in appendix. And findally, the e-educator will send periodic SMS
messages to the patient, LHS, MHA, and VD educating them on schizophrenia symptoms, medication, adherence

strategies, relapse, rehabilitation and social resources.

Award System

Patients and LHSs will accumulate points for responding to SMS messages. Each of their texted confirmation back
to the LEAN system will accumulate one point, which will be recorded automatically by the computer system. The
points, counted every two months, will advance their Taekwondo-like belt ranking and entitle them to a small gift

of USD 2-3 such as soap bars when they come for the bi-monthly visit to be presented by a LEAN program staff.

iNtegration

The efforts of the patient and LHS to improve medication adherence and reduce relapses will be integrated,
facilitated by the e-platform, with those of the VD, MHA and psychiatrist so that the innovations of LEAN
strengthens the existing health system. With this integration, non-adherence and relapses detected can then be
actually handled with LHS, VDs, MHAs and psychiatrist taking concerted effort for prompt treatment adjustments

or referrals for emergent hospitalization.

Mechanism of LEAN

The mechanism of LEAN medication adherence is based on an adapted health belief model (HBM) (Figure 3)12 B

According to this theory, people with schizophrenia make their medication adherence decisions based on push

(patients’ self-motivation in improving health) and pull factors that include three elements: 1) Patients’ perception
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of the threat posed by schizophrenia; 2) Patients’ perceived net benefit of adhering to therapy, a calculation
involving the benefits of therapy minus costs; and 3) Action cues such as the above-mentioned e-reminders or
mass media health promotion campaigns. Figure 3 illustrates the interface of various LEAN elements with the

components of the health belief model.

FIGURE 3 MECHANISM FOR LEAN MEDICATION ADHERENCE
Note: The red dots indicate LEAN components.

Source: adapted from the health belief model.

The development of LEAN has been guided not only by the HBM as a theoretical framework, but was also informed
by empirical evidence, particularly in the areas of human resources for health (HRH) and mobile health (mHealth).
Much of the literature in HRH suggests that “task shifting” - cascading appropriate tasks from more skilled
psychiatrists to less specialized MHAs/VDs and to LHS improves access and efficacy when HRH are lacking or
deficient™ ™ (Liuyang has only 1.35 psychiatrists/1.42 specialist nurses versus 8.59 psychiatrists/29.15 nurses for
high income countries per 100,000 population in 2011). The e-platform facilitates efficient communication and
integration of this network of human resources. Moreover, much evidence supports the use of reminders to

. . . 16 17 18 19 20
improve medication adherence .

Study Population and the LEAN Sample

People in Liuyang speak three distinct dialects: Gan, Xiang and Hakka. The Xiang-dialect area, located in the west
of Liuyang municipality, has 9 townships, 98 villages and a population of 356,900. The “686” Program maintains a
roster of patients with schizophrenia in the Xiang-dialect area of Liuyang municipality (total: 631 in 2011) (Figure
4), which forms the study population. The characteristics of this population most relevant to our study are
summarized in Table 1. The Xiang-dialect population is selected due to 1). the efficiency to recruit, train and
collect data in a more focused population; 2). that Xiang dialect group is the majority group in Hunan province

while the oher two dialect-groups in Liuyang are historically immigrants from other provinces; and 3). long and rich
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past reseach expereince of our group in this area that provides additional data and information for the LEAN study,

such as educational levels of all MHAs.

FIGURE 4 MAP OF THE XIANG-DIALECT AREA OF LIUYANG

Note: Yellow-shaded region on the map of China is Hunan Province.

TABLE 1 “686” PROGRAM ENROLLEES WITH SCHIZOPHRENIA IN THE XIANG-DIALECT AREA OF LIUYANG (YEAR 2011)

“686” Education
Cell Under Fully Adhe-
Popula- No. of Enrollees Age Men Married < Middle
Township Phone Family Functioning'” rence @
tion village w/ (mean) (%) (%) School
@ (%) | care (%) (No. / %) (%)
schiz.”) (%)
1. Beijia 21,000 4 20 47.2 40.0% 55.0% 50.0% 80.0% 100.0% 4 20.0% 0.78
2. Beisheng 52,000 13 111 42.0 45.4% 56.7% 40.8% 55.9% 93.9% 16 14.4% 0.70
3. Dongyang 36,075 5 120 44.6 42.5% 62.6% 41.9% 69.2% 93.5% 45 37.5% 0.62
4. Gejia 20,004 8 33 46.3 51.5% 38.7% 93.9% 63.6% 100.0% 5 15.2% 0.70
5. Guanggiao 26,347 10 14 38.1 50.0% 61.5% 25.0% 78.6% 92.3% 3 21.4% 0.75
6. Puji 41,022 9 109 44.2 32.4% 63.6% 58.0% 56.0% 97.8% 18 16.5% 0.76
7.Yongan 58,883 13 70 43.8 55.4% 61.4% 51.5% 71.4% 98.5% 6 8.6% 0.78
8. Zhengtou 56,000 13 64 43.7 46.0% 69.0% 42.6% 75.0% 96.2% 6 9.4% 0.75
9. Chengchong 43,000 9 90 43.0 40.0% 52.3% 61.4% 68.9% 100.0% 16 17.8% 0.80
Total 354,331 84 631 43.7 43.2% 59.1% 51.4% 65.6% 96.6% 119 | 18.9% 0.725

(1). “686” enrollees with schizophrenia only, accounting for approximately 80% of all “686” patients in Liuyang

(2). Cell phone ownership by family members of “686” Program enrollees

(3). Function assessed by MHAs using three sub-categories: daily living, social activities and work.

(4). A score of 0-1 calculated as the percentage of prescribed drugs taken by the patient in the month immediately before the survey

Source: author, Liuyang “686” Program Registry (Year 2011)
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Inclusion and Exclusion Criteria

The following criteria more precisely define the study population by establishing eligibility requirements for subject
recruitment. As villagers and LHSs without a phone will be given a free basic phone and subscription plan, the
phone ownership is not included in the inclusion or exclusion criteria. Rationales for inclusion and exclusion

criteria are given in parentheses.
Inclusion:
1. “686” Program enrollees.

2. Diagnosed as having schizophrenia according to criteria established in the Diagnostic and Statistical

Manual of Mental Disorders-5 (DSM-S@’)21
3. Physically reside in the Xiang-dialect area of Liuyang Municipality
Exclusion:

1. Individuals registered in the Xiang-dialect area of Liuyang Municipality, but living elsewhere as migrant

workers (as a community-based intervention, LEAN requires residence in the local community)

2. Patients who have missed three immediate consecutive past drug refills (in this case, they have de facto

dropped out of the “686” Program)
3. People who are currently hospitalized (again, LEAN intervention requires sustained community residence)

4. People physically incapable of using voice or text messaging, e.g. individuals with hearing and/or vision

impairment, or who are severely disabled (ability to utilize SMS is necessary for the LEAN intervention)

Sampling Frame, the LEAN Sample and Recruitment

The most recent “686” Program registry of patients with schizophrenia will be used as the sampling frame, from
which we aim to draw 258 patients as the LEAN sample. To that end, a statistician otherwise not associated with
the project will first create a recruitment list of 400 people drawn at random from the sampling frame. Assuming

that 15% of those selected will prove ineligible and that a further 20% will elect not to participate, an initial list of

10
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400 should ensure a final recruitment of no less than 258 subjects. MHAs will provide an initial screening by cross-
checking the recruitment list against their own records in order to verify eligibility. Recruitment by project staff
will occur during patients’ bi-monthly medication refill visits, when psychiatrists will re-confirm the diagnoses of
those on the list. Project staff will conduct home visits within one month of their expected bi-monthly visit to
recruit those not contacted at the refill visits. At the end of the recruitment, the LEAN sample will be randomly
divided by the same statistician into a treatment group and a control group of equal sizes by a statistician not

otherwise involved in the study (Figure 5).

FIGURE 5 THE LEAN POPULATION, SAMPLE AND ASSIGNMENT
Source: authors

Sample Size Calculation

Though the distribution of our primary outcome (adherence, scored as the percentage of drugs taken of those

prescribed) is unlikely to be normally distributed, the sample calculation follows standard procedures for the

hypothesis of equal population means based on t-test and the comparison of sample means. Since our sample size

is large, the central limit theorem ensures that our sample means will be approximately normally distributed,

regardless of the underlying distribution of the data.

Assuming a 5% type | error and a 10% dropout ratio for a total sample size of 258 (129 for each of the two
comparison groups), the study of 232 participants (after 10% dropping out of 258) will have 85% power to detect
an effect size of 0.13 (see appendices). This means that if the adherence score for the control group is 0.72
(SD=0.33), the study will have sufficient power to detect a program effect if adherence for the treatment group is
equal to or greater than 0.85. The control adherence of 0.72 used in the sample calculation is based on the self-

reported adherence of 0.75 in our study population from the “686” registry.

The proposed sample size of 258 will also satisfy the power requirement for a subgroup analysis of patients who
are non-adherent at baseline. Given the ratio of non-adherence to full-adherence (0.55:0.45) of the population
reported in the registry, the study will include at least 140 baseline non-adherent subjects available for the sub-

group analysis. Again, assuming 5% type | error and a 10% dropout rate, the study will have 85% power to detect

11
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an effect size of 0.18 among the sub-group: If the adherence rate for the control is 0.42 (SD=0.35), the study will
be powered to detect a program effect if the adherence of the treatment group is equal to or greater than 0.6

(Table 2).

TABLE 2 SAMPLE SIZE CALCULATION SCENARIOS

Adherence Score Sample Size Needed”

Control Treat Control Treat Total

LEAN Sample 0.72 (0.33)" | 0.85(0.33) 129 129 258"

Non-adherent Subgroup®” | 0.42 (0.35) 0.60(0.35) 70 70 140

(1). Standard deviation in parentheses
(2). Sample calculation assuming power of 0.85, significance level of 0.05, and a 10% dropout rate
(3). See the STATA codes for the sample calculation in appendix

(4). Sample size of the baseline non-adherent sub-group achieved with a LEAN total sample of 258.

Source: authors

Metrics & Measurement

Primary and Secondary Outcomes

The primary outcome will be a continuous medication adherence score from 0 (no adherence) to 1 (complete
adherence), calculated as the percentage of drugs taken out of those prescribed over a designated time period
(the preceding month). Medication adherence was chosen as the primary outcome on the grounds that 1)
adherence correlates with symptom relief, and symptoms correlate with function” %; 2) significant improvement

in symptoms, and function, is likely to extend beyond the duration of the study; and 3) improving adherence is

valuable in its own right. However, symptoms and functions will also be tracked as the secondary outcomes.

Methods of Assessment and Timeline

Figure 6 summaries how and when we assess outcomes, which piggyback on “686” Program activities, in
particular, the bi-monthly meetings with patients. All data will be double-entered into and managed by Research

electronic data capture (REDCap) system24. All outcome assessors, including psychiatrists and program staff, will be

12
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blinded to the control or treatment status of program participants; any inadvertent un-blinding will be noted in

order to record the time of the incident and persons involved.
FIGURE 6 RECRUITMENT AND OUTCOME ASSESSMENT

Source: authors

Medication Adherence: Pill counts

Pill counts, to be conducted by project staff when patients bring their pill bottles to the bi-monthly refill, will be
used as the primary, objective and inexpensive measurement of medication adherence, to be complemented by
pharmacy dispensing records from the “686” registry system. Other objective measures, such serum/urine drug
Ievelzs, are clinically and financially impossible to implement. In addition, the Morisky Medication Adherence
Scale’®, the Brief Adherence Rating Scale (BARS)>’, and the Drug Attitude Inventory-10 (DAI-10) *® will supplement
the objective assessment. At baseline and again at the end of the study, patients who were no-shows at the bi-
monthly visit will be visited and assessed at their homes.

Symptoms — CGI-Sch

From among the “big three” instruments for schizophrenic symptoms29 we chose the Clinical Global Impression in
Schizophrenia (CGI-Sch) primarily due to its brevity and ease of use’. “686” Program psychiatrists will assess

patients using the CGI-Sch during bi-monthly visits throughout the trial.

Functions — WHODAS 2.0

LEAN will use the 12-item proxy-administered WHO Disability Assessment Schedule 2.0 to assess patient functions,
considering its brevity to administer, excellent psychometric properties, and availability of a validated Chinese

3132

version Public health students enlisted as program staff will administer the WHODAS to patients and their

family members during bi-monthly visits.

Other Measures

As side-effect of anti-antipsychotics may relate to adherence, the brief and self-implemented Glasgow
Antipsychotic Side-effect Scale (GASS) will be used to generate a side-effect score®. A few other “public health”

indicators such as suicide, drug abuse, attacking people, destroying things and wandering will be captured by the

13
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existing “686” registry. In addition many process, cost and service utilization indicators will be captured and
recorded by the e-platform logs and “686” administrative registry. These process indicators will facilitate analysis

of various links in the LEAN mechanism, and surveillance for breaks in the chain.

Trial Design

We adopt a wait-list design with subjects followed-up for six months after launch of the intervention. The wait-list
control design is increasingly used in psychotherapy studies, primarily to address the ethical dilemma involved in
withholding a potentially beneficial treatment from the control group. Participants recruited into the study are
randomized into a treatment group and a “wait-listed” control group. In stage one (the 6 month period following
program initiation), the intervention will be applied to the intervention group only, while the wait-list group will
receive usual care per the regular “686” protocol; in stage two (a subsequent 6 month period), the wait-list group
will receive the intervention, having “waited” through stage one. Analysis of the intervention will be conducted
based on baseline and end-point data collected on both groups during stage one only due to our budget constraint
for data collection. Consequently, the only difference between a wait-list design and a traditional two-arm
randomized control trial (RCT) is that the control group is also able to benefit from the treatment once the formal

study is complete.

Model & Analysis

Unadjusted analysis, ANCOVA and DiD

We mainly considered the issue of efficiency (precision of the estimator) and bias in our choice of the analytical
methods. The literature suggests that ANCOVA provides higher efficiency than difference-in-difference (DiD) and
the unadjusted model in RCT and is the optimal model for RCT analysis34 (Figure 7). The LEAN analysis will include
as covariates the strong baseline predictors of outcome that are empirically suggested by other studies, and will
comprise adherence, WHODAS and CGI-Sch scores, as well as indices of negative symptoms, substance use,
medication side effects, and family supervision35. It should be noted that while our response variable, expressed
as an adherence score from 0-1, may yield values greater than one, those out-of-bound predictions do not

invalidate the model since the study’s purpose is to produce a “risk difference” (difference in mean adherence
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between intervention and control groups) rather than an individual prediction. Critically, the large sample size and
the central limit theorem ensure that this approach will yield valid inferences of the risk difference despite non-

normal adherence outcomes.
FIGURE 7 THREE APPROACHES TO RCT ANALYSIS

Source: adapted from Siyuan Zhang paper36

Intent-to-Treat

An intent-to-treat (IIT) analysis will be used to analyze all subjects regardless of treatment actually received.
Estimating the IIT effect is more appropriate than the per-protocol or per-treat methods since the LEAN trial is a

pragmatic trial, which is to say, it is meant to determine the effectiveness of LEAN as a real-world solution.

Subgroup Analysis

We plan to conduct two subgroup analyses, both with strong theory base and possible interaction effects. The first
concerning the non-adherent group at baseline is sufficiently powered (Table 2) (our adherence-focused
intervention is more likely to work better for the initially non-adherent group). The other subgroup analyses will

be conducted to assess level of functions.

Missing Data

Reasons for missing data will be recorded. Multiple imputation methods will be used so that sensitivity analyses

will be conducted to assess the robustness of trial results under different methods.

Monitoring

Considering the short duration of the intervention, we do not have a data monitoring committee. At the mid-point
of the trial, outcomes and text messaging data will be analyzed to detect any abnormality. The text messaging

system also provides a means for ongoing monitoring of any patient response.
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Ethics and Dissemination
The study has obtained IRB approval from University of Washington (49464 G) and Central South University (CTXY-

150002-6). Any substantive modification to the protocol will seek a formal approval from the IRBs. Program staff
will train and obtain informed consent from both patients and LHSs. Patient data will be securely entered and
stored in RedCap and only de-identified information will be used for analysis. Study results will seek peer-reviewed

publications with de-identified data made available on Figshare37.

Discussion

Several aspects of this study is worth noting. First, the application of mHealth is designed not as a standalone
technological solution but a health system strengthening tool that serves to integrate the patient care provided by

lay health supporters, village doctors, mental health administrators and psychiatrists.

Second, the active engagement of LHS augment case supervision. Third, the study, evaluating the real world
effectiveness of LEAN, emphasizes the implementation parts so as to increase the likelihood of adopting the
potentially effective solution. Fourth, the trial is intent to have global implications, especially insofar as the

intervention is designed to exclude elements peculiar to China’s socio-economic and/or political situation.

The study is faced with several limitations. First, its short duration may not allow sufficient assessment of
functional changes and limit analysis of the long-term effect on adherence. Second, our choice of relatively simple
assessment tools (pill-counts vs. urinalysis) may create challenges of obtaining accurate adherence level. Third,
assuming that improved medication adherence will lead to better patient life-functioning may be problematic.
There is concern that the psychiatrists with limited training from Liuyang MHH may deliver inappropriate
treatments, adherence to which will be of insufficient benefit. Finally, despite efforts to ensure the generalizability
of LEAN, the existing “686” infrastructure (particularly the availability of free basic antipsychotics and the
bimonthly physiatrists’ visit) may make Liuyang a unique location even within China. We hope the spirit of LEAN
should provide useful information for other LMCs. For instance, LEAN may be adapted to manage patients

discharged from mental facilities who continue to take free or paid medications.
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BPRS: Brief Psychiatric Rating Scale

CGI-Sch: Clinical Global Impression in Schizophrenia
DiD: difference-in-difference model

DSM-5€@ : Diagnostic and Statistical Manual of Mental Disorders-5
HBM: health belief model

HRH: human resources for health

IIT: intent-to-treat

LHS: Lay health supporter

LMC: low and mid-income countries

MHA: mental health administrators

mHealth: mobile health

MHH: mental health hospital

PANSS, Positive and Negative Syndrome Scale

RCT: randomized control trial (RCT)

THC: township health centers

VD: village doctor
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Appendices

E-reminder example

“Xiao Wang (Little Wang in Chinese, a diminutive often used in friendly conversation), we have the forecast for
two beautiful sunny days and hope you will enjoy some sunshine (or: you may see more and more children in the
village as the winter break starts today). We also hope you have taken your meds today. If yes, please text “yes” to

let us know. Lao Zhang (Old Zhang)”.

Sample Calculation in STATA

sampsi .72 .85, sd1(.33) sd2(.33) alpha(0.05) power(.85)
Estimated sample size for two-sample comparison of means
Test Ho: m1 = m2, where m1 is the mean in population 1
and m2 is the mean in population 2
Assumptions:
alpha = 0.0500 (two-sided)

power = 0.8500

ml= .72
m2= .85
sd1 = .33
sd2= .33
n2/n1=1.00

Estimated required sample sizes:
nt= 116

n2= 116
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Early Signs Questionnaire, Short Form

The following form is reprinted with permission from Marvin Herz, MD. From The University of

Rochester.

NAME DATE

Compared to last week, has there been an increase in any of the following symptoms?
YES

1. Problems with sleep . . . .. . . i it e e e e

NO

2. Problems with appetite . . . . ... .. e e

K T D= o] =31 o 3

4. Problems with concentration . . . . ... ... .. i e

D REStIESSNESS . & v v i e e e e e e e e e e e

6. TENSION OF NEIVOUSINIESS &« & v v v v e e et et et e et et ettt et ettt o

7.Useof alcohol . . . . .o it e e e e e e e e

8. Use of street drugs (includes marijuana) . . . ... .............. ...

9. Hearing voices or seeing things that others can’t hearorsee . . . .. ..

10. Less pleasure gained from things you usually enjoy . . . ... ... .....

11. Feeling people were watching you, were against you,

orwere talking about you . . . . . ... L e e e e

12. Preference for being alone and/or been spending less time

with other people . . . . . . .. i i e e e e e e e e e e e .

13. Arguments withothers . . . ... ... .. . e e

If so, what were they?
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Did anything specific happen last week which upset you? . . . .

If so, what was it?

Have you been taking your medication as it is prescribed for you? . . . . ............

Reprinted with permission from Marvin Herz, MD. Clinicians may reproduce this scale for use in their clinical
practice. Researchers who wish to use the Early Signs Questionnaire in multi-patient studies should contact Dr. Herz
at University of Rochester Medical Center, Strong Ties Community Support Program, 1650 ElImwood Avenue,

Rochester, NY 14620, (716)275-0300, x2337, marvin_herz@urmc.rochester.edu

E-educator Example

The example below illustrates a two way and adaptive “conversation” to be directed by the e-educator.
The example below illustrates a two-way adaptive “conversation” to be directed by the e-educator.
Sender: “Have you had challenges lately in persuading (patient name) to take medication? Text “yes” or “no”.”

If the response is “no,” the conversation terminates. The answer “yes” will prompt the following message:

Sender: "Please choose from among the following four items the reasons why (patient name) is not taking his

medicine by texting back the number: 1. He feels good and does not want to; 2. ... 3. ....

The chosen items will prompt more detailed information/instruction for the recipient.

Patient informed Consent form

BRI EAFMEELBPAZAHTEZENHREAN. EREESLXEHL
EFESSNESIET , BIPFEXNMEMEM, L&, RAE. BXR. BEFf. &L, KR,
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HPHNELXNBEFR PENEL NBHsREZEFINEEXFNE" ( MM
B") . WBEESMATE , ESMTE 2/ , BFAREUATAR , CAUEPET
BIEWERN , B, AR, BIR , URNENZLNXKE, IREEE , BH A UMNE
HRE. BR—RBiie , HEFENE S THE , BYPEFEHRE,
‘MIE'NENRREESAREZ X BRI TERERARME , NTRRS NI
BRNLEERE ; RONBRNSESNEREERHRIE EENBH) RIEBRERHT
ANERERS SRR  SANZERAFINECEALRE ; AR —(UREKANR
Htt BERESZHNARENFLTLREN (HHREN") , REAFEZIFEZY,
EFNEENHEDT  BHRIAB[EFRFERNERUARFEARGRHNEHERER , &
BFIEFERITREG ; WERSE , BHETTHDEBREANMBERSAGKMNE , RE
BXMABHERELERARAZ  HZHFRSSIERAET. I TRIEHBAMER , S
“MILE A RRBEN (TEEE ) oRRE , BXANA  —AEZHIE R FH

BEFRS ; Z—HFEIR , REZIFEFEERS ; ANMNAE  ENEZBERSHXY
RAMTRESBRERS (BRIFLANBIRERTRRRNNE ) , ELHTANA

EMESEF , BIMNFREETHEATRIINENERE. BREREFTEEELS
WASARHRT , TEALHNEAEERBEENSINRNREES | IBIHRE BEREXR
o BIMETTBIRSRAE 20 7 EANFINTE. RENETEHRFESRE  EHNELXAD
FES (WMFR, %3, BRREF ) ; FHsRENERMINE ; REABR. EHXLEHE
K7 ELHEBNEREERHHRIME PRE. TEEFEEZZEER , FHHIEN
BEART , FETHENXEFRESFRABRZENREER, ENBEFF#EE™SM
BWAWEEFVE ; PESEFRBEMINZE 2 , REEFEHR. RINEARE
HBEERHENTRAA. BINAENHRKREEIMNRE , EREHNSHEE &N
L (BRENFAESNIESE , #E , kil , BREERSEEF ).

‘MIE'NSEZTE2REEBMN . ST EEMEHRREIR B MR "R, BH M
BB EFagHEE NS ENEREERERIE FrEANEARSNER, BH
MAXTLUR : EEEERHME ; BEREHBINESBHE T ; REREHEAF
ARZFTE FRA.

BESEMEE”, SURENSE  BRIEBHIERXNARMLERE  BEEH
ZIREE ; WREERENGYIEE ; WTRERENTZSNERZ . NREXBFINHFIN
BEITY  EATRRNERE-—EGRENMEFI. ENIEBXNAAEEERHRE
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REN (BELOERMNVERE ) . BARAWARMNFBR 2 HDRRFENBILKE , S0
BB ATREM R E E R R BRI EE
WEXS T E MR |, BREMBRIME AR, RINHBERAXMOT : 2F5F (FEX

%) 13607445252 gongwenjie@csu.edu.cn % ( EEH£BRWAZE ) 13910988979
roman.xu@gmail.com

WEETHULERRE , RESMHIEB” , BETREF :

WRWME  ‘HEMNEL NERIRESEFNEFXIHMA” (HHRMIME”)
REMERN - FRIAE, EELRWKAE

[EREREA

BREZLFET LRBEXEAHRHONE , MEENLHMLETHFESIE K & iTieHiZHEA
B, BRENAMEOEHESETHENEE,

BAES MARR AT ENRBR K. RARSNHRASEEN , RBIAESEREN
EXTLHITER , MAKA :

AR M EASHNESHER.

BB EARE , MARZIEARIRE , EFFESNETZIRE,
BREEMBATUERERSAEENIRTEMR LERAREME I PHKENEK
.

BERBS— M EH BN AERERREA,

RE , BREFDESNAIMHR , HRIEREENER,

SmEZLE -
ShERS (ER) -
SHEAW

LHS informed consent form

BIRPEAENMNEEELBUAZ AR T AEZENHRAK, TEREES2EEHLEE
FESCNEESZET , RIVFEMNEAM, L&, SFR. R, BHF. L. X&, &
HHEXNET B PEMNEL AR HESEFIEGEFIE” (HHMIE") .
NBEEENBENREASNATE , ESMME 28l , BFARRUTRAR , €78
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B SPIRITV

STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and

related documents*

Section/item ltem Description

No

Administrative information

Title 1

Trial registration  2a

2b
Protocol version 3
Funding 4
Roles and 5a
responsibilities

5b

5c

5d

Introduction

Background and 6a
rationale

6b
Objectives 7
Trial design 8

Descriptive title identifying the study design, population, interventions,
and, if applicable, trial acronym

Trial identifier and registry name. If not yet registered, name of P2
intended registry

All items from the World Health Organization Trial Registration Data

Set P3-4
Date and version identifier All Pages
Sources and types of financial, material, and other support P17
Names, affiliations, and roles of protocol contributors P16
Name and contact information for the trial sponsor PO

Role of study sponsor and funders, if any, in study design; collection,
management, analysis, and interpretation of data; writing of the report; p17
and the decision to submit the report for publication, including whether
they will have ultimate authority over any of these activities

Composition, roles, and responsibilities of the coordinating centre,
steering committee, endpoint adjudication committee, data
management team, and other individuals or groups overseeing the
trial, if applicable (see Item 21a for data monitoring committee)

N/A

Description of research question and justification for undertaking the
trial, including summary of relevant studies (published and P5-7
unpublished) examining benefits and harms for each intervention

Explanation for choice of comparators P58

Specific objectives or hypotheses =
Description of trial design including type of trial (eg, parallel group,
crossover, factorial, single group), allocation ratio, and framework (eg,
superiority, equivalence, noninferiority, exploratory)

P12-13
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Methods: Participants, interventions, and outcomes

Study setting

Eligibility criteria

Interventions

Outcomes

Participant
timeline

Sample size

Recruitment

9

lla

11b

1llc

11d

12

14

15

Description of study settings (eg, community clinic, academic hospital)
and list of countries where data will be collected. Reference to where
list of study sites can be obtained

P5-6

Inclusion and exclusion criteria for participants. If applicable, eligibility

. . L . 9
criteria for study centres and individuals who will perform the :
interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, pg5
including how and when they will be administered

Criteria for discontinuing or modifying allocated interventions for a PG
given trial participant (eg, drug dose change in response to harms,
participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any 5,
procedures for monitoring adherence (eg, drug tablet return,
laboratory tests)

Relevant concomitant care and interventions that are permitted or  p5.¢
prohibited during the trial

Primary, secondary, and other outcomes, including the specific
measurement variable (eg, systolic blood pressure), analysis metric
(eg, change from baseline, final value, time to event), method of
aggregation (eg, median, proportion), and time point for each
outcome. Explanation of the clinical relevance of chosen efficacy and
harm outcomes is strongly recommended

P11-12

Time schedule of enrolment, interventions (including any run-ins and
washouts), assessments, and visits for participants. A schematic P11-12
diagram is highly recommended (see Figure)

Estimated number of participants nheeded to achieve study objectives
and how it was determined, including clinical and statistical P10
assumptions supporting any sample size calculations

Strategies for achieving adequate participant enrolment to reach P9-10
target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

16a

Method of generating the allocation sequence (eg, computer-

generated random numbers), and list of any factors for stratification.

To reduce predictability of a random sequence, details of any planned P
restriction (eg, blocking) should be provided in a separate document

that is unavailable to those who enrol participants or assign

interventions
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Allocation 16b  Mechanism of implementing the allocation sequence (eg, central

concealment telephone; sequentially numbered, opaque, sealed envelopes),

mechanism describing any steps to conceal the sequence until interventions are
assigned

Implementation 16c  Who will generate the allocation sequence, who will enrol participants,
and who will assign participants to interventions

Blinding 17a  Who will be blinded after assignment to interventions (eg, trial
(masking) participants, care providers, outcome assessors, data analysts), and
how

17b If blinded, circumstances under which unblinding is permissible, and
procedure for revealing a participant’s allocated intervention during
the trial

Methods: Data collection, management, and analysis

Data collection 18a Plans for assessment and collection of outcome, baseline, and other

methods trial data, including any related processes to promote data quality (eg,
duplicate measurements, training of assessors) and a description of
study instruments (eg, questionnaires, laboratory tests) along with
their reliability and validity, if known. Reference to where data
collection forms can be found, if not in the protocol

18b Plans to promote participant retention and complete follow-up,

P9-10

P9-10

P11

P11-12

including list of any outcome data to be collected for participants who P11-12

discontinue or deviate from intervention protocols

Data 19 Plans for data entry, coding, security, and storage, including any

management related processes to promote data quality (eg, double data entry;
range checks for data values). Reference to where details of data
management procedures can be found, if not in the protocol

Statistical 20a Statistical methods for analysing primary and secondary outcomes.
methods Reference to where other details of the statistical analysis plan can be
found, if not in the protocol

20b  Methods for any additional analyses (eg, subgroup and adjusted
analyses)

20c Definition of analysis population relating to protocol non-adherence
(eg, as randomised analysis), and any statistical methods to handle
missing data (eg, multiple imputation)

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role
and reporting structure; statement of whether it is independent from
the sponsor and competing interests; and reference to where further
details about its charter can be found, if not in the protocol.
Alternatively, an explanation of why a DMC is not needed
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21b
Harms 22
Auditing 23

BMJ Open

Description of any interim analyses and stopping guidelines, including
who will have access to these interim results and make the final P14
decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and
spontaneously reported adverse events and other unintended effects P14
of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and
whether the process will be independent from investigators and the
sponsor

P14

Ethics and dissemination

Research ethics 24
approval

Protocol 25
amendments

Consent or assent 26a

26b

Confidentiality 27

Declaration of 28
interests

Access to data 29

Ancillary and 30
post-trial care
Dissemination 3la
policy
31b
31c

Plans for seeking research ethics committee/institutional review board 5,
(REC/IRB) approval

Plans for communicating important protocol modifications (eg,
changes to eligibility criteria, outcomes, analyses) to relevant parties
(eq, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)

P14

Who will obtain informed consent or assent from potential trial
participants or authorised surrogates, and how (see Item 32)

Additional consent provisions for collection and use of participant data
and biological specimens in ancillary studies, if applicable

How personal information about potential and enrolled participants will
be collected, shared, and maintained in order to protect confidentiality ~*
before, during, and after the trial

Financial and other competing interests for principal investigators for
the overall trial and each study site

Statement of who will have access to the final trial dataset, and
disclosure of contractual agreements that limit such access for
investigators

Provisions, if any, for ancillary and post-trial care, and for

compensation to those who suffer harm from trial participation e

Plans for investigators and sponsor to communicate trial results to
participants, healthcare professionals, the public, and other relevant .,
groups (eg, via publication, reporting in results databases, or other

data sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional
writers

Plans, if any, for granting public access to the full protocol, participant- ., ,
level dataset, and statistical code
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Appendices

Informed consent 32 Model consent form and other related documentation given to
materials participants and authorised surrogates

Biological 33 Plans for collection, laboratory evaluation, and storage of biological
specimens specimens for genetic or molecular analysis in the current trial and for

future use in ancillary studies, if applicable

P20-24

N/A

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013
Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”
license.
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