P N

T FACULTEIT GENEESKUNDE EN
GEZONDHEIDSWETENSCHAPPEN
UNIVERSITEIT
GENT

Academiejaar 2010 - 2011

EVALUATION of a PEER-EDUCATION PROGRAM for
DIABETES and HYPERTENSION in RURAL CAMBODIA

Natalie Eggermont

Promotor: Prof. Dr. Wim Van Damme
Co-promotor: Dr. Josefien Van Olmen

Scriptie voorgedragen in de 2% Master in het kader van de opleiding tot

MASTER IN DE GENEESKUNDE



Dankwoord

Mijn grootste dank gaat uit naar Wim Van Damme esefien Van Olmen, voor de uitstekende

begeleiding en ondersteuning de voorbije 2 jaaor\foij als studente deze kans te geven, voor
het advies, de stapel boeken en de inspirerendereajdsn. En vooral, voor het openen van

deuren. De vele mensen die ik leerde kennen opregisch Instituut, de kans te spreken op het
jaarlijks symposium en de ervaring met de Emergfiogces in Montreux zijn van onschatbare

waarde geweest.

Verder zou ik iedereen willen bedanken die mijnemdek in Cambodia mede heeft mogelijk
gemaakt. Het was een bijzondere ervaring die nijd blf zal blijven. Maurits Van Pelt voor zijn
gastvrijheid, steun, stimulerende ideeé&n en vobopechten van MoPoTsyo. All my gratitude to
the peer-educators, for being so kind to me andéiping me with my research. Thank you to
the patients, for sharing their stories and wisdémspecial thanks to Mr. Sothearin, for his
friendship, and to his family, for welcoming metheir home and teaching me how to plant rice.
Thank you to Leng Sidou, for dissolving languageribes and thank you to Chy Say, for
translating many documents into Khmer. Bedankteglom mee te gaan en aan alles te denken.
Bedankt aan al mijn vrienden en familie, die MoR@Tfinancieel steunden. Dank aan het
Steunfonds WVD, om in mij te investeren.

Finally, 1 would like to draw special attention tise important role played by the international
community, whose continuous neglect of chronic @iomts has made this research possible.

Het traject dat ik doorliep sinds mijn eerste cohtaet Wim en het schrijven van dit dankwoord
was enorm leerrijk en heeft me, meer dan wat oakijn opleiding geneeskunde, klaargestoomd
voor mijn toekomstige carriére. Ik eindig met vewler dan een thesis in mijn hand en ben enorm
dankbaar voor alles wat mij gegeven is.

HIA AN - bedanlet

Natalie Eggerrnon
15 Augustus 2011



Table of contents

List of abbreviations
Y 013 1 =T PP PUPPR PP 1
L I 20 1 L 2
I.  Chronic conditions on the rise
la. Diabetes
Ib. ‘Sweet urine’
Il. Living with diabetes: problems faced by patientd #dre health system
lla. Retention and adherence
lIb. latrogenic Poverty
Availability and affordability of medicines
Protecting households from poverty
llc. Human resources for health
Ild. Defective health care systems
Cambodia, ‘Kingdom of Wonder’
lll. Rethinking health care delivery:
patient-centered care, self-management educatipegr-education
Integrated care: an ill-defined concept
Diagonal funding
llla. Patient-centered care
Patients as partners
llIb. Patient empowerment: self-management educatio
lllc. Patients as health care providers: peer-etituta

IV. MoPoTsyo Patient Information Centre

1 I o (0 I U 25
RESULTS - QUANtItativVe ANAIYSIS........uuuerecmmmmmerverereeeeieeieeeeaaeaeassesesssssssssrmeneeessesessssssnsnsnnnes 28
I. Characteristics of study participants and cohort@mes
II. Patients reaching recommended treatment targ&&ar, BP and BMI
I"l. Improvement of mean FBG, BMI and BP from baseline
V. Risk factors for not reaching treatment targetf86G, BMI and SBP
V. Patients-reported improvement in health, abilitgdatrol the condition and adherence

VI. Compound score for health, ability to control tleadition and adherence



VII.  Associations between compound scores and betwexih Iseore and health

outcome

RESULTS - Qualitative ANalYSIS........ccoiceeeeer sttt remnmne e e e e e e e e e e e e e 36
I. Symptoms before joining MoPoTsyo
Il. Finding out they had diabetes and joining MoPoTsyo
[ll. Encounters with the health-care system beforengiMoPoTsyo
IV.Role of the peer-educator
V. Change in life after joining MoPoTsyo
VI.Problems faced by the patients
Poverty
Diet and Exercise
Curability of diabetes and worries about the future

DISCUSSION. .. titie ittt ettt s rmemme sttt e e e sb e e ekt e e sa bt e e ans b e e samee e e be e e e esbee e e anbaeeesnneeeens 51
I.  Principal findings and comparison to literature
Il. Strengths and weaknesses of our research
lll. Benefits of peer-education
IV. Unanswered questions and future research

V. Conclusion: implications for policy makers

REFERENCES

Appendix |. Health policy developments in Cambati#®6 — 2008
Appendix Il. Compliance — adherence — concordance
Appendix lll. Information sheet for the structurggestionnaire
Appendix IV. Questionnaire

Appendix V. Information sheet for the in-depth views



List of abbreviations

ADL - activities of daily life

ART - antriretroviral therapy

BMI - body mass index

BP - blood pressure

CBHI - community based health insurance
CHW(s) - community health worker(s)
DBP - diastolic blood pressure

DM2 - diabetes mellitus type 2

FBG - fasting blood glucose

HAI - health action international

HEF - Health Equity Fund

HICs - high-income countries

HIV/AIDS - Human Immonudefiency Virus / Acquired fmunity Disorder Syndrome
HSP - Health Strategic Plan

IDF - International Diabetes Federation
LAMICs - Low-and Middle-income countries
LTFU - lost to follow up

MDGs - millenium development goals
MoH - ministry of health

MSF - médecins sans frontiéres

NCDs - non-communicable diseases
NGO - non-governmental organisations
NPCs - non-physician clinicians

PPBR - post prandial blood glucose
RCT - randomized controlled trial

SBP - systolic blood pressure

SSA - sub-sahara africa

TB - tuberculosis

WB - World Bank

WDF - World Diabetes Federation
WHO - World Health Organisation

WP - Western Pacific



Abstract

Introduction : The prevalence of diabetes in Cambodia is higld, the current healthcare system is
unable to provide adequate care for the peopletafie Where care is available it is often unaffbtda
and many patients are pushed into poverty becaubkiglo out-of-pocket expenditures. MoPoTsyo is a
Cambodian NGO providing care for people with diabeind hypertension by engaging a peer-educator
in their own community. The focus of the educatisnon self-measurement of glucose levels and

adaptation of life style, including nutrition andily exercise.

Method: Our research was performed in Takeo province, ainthe poorest provinces in Cambodia,
where the NGO has been working since 2007. We asetixed-method approach: (1) a retrospective
before-after study in a random sample of 150 pttién the program for at least 2 years. Basic
biomedical data were collected and structured dprestires were used to assess perceived improvement
in health, ability to control the disease and adhee after joining the program; and (2) in depth-
interviews with 14 patients and 3 peer-educatorsevearried out to gain greater understanding of the

challenges patients faced before and after joittiegorogram.

Results A total of 134 patients completed the questioregiThere was a significant drop in Fasting
Blood Glucose (mean drop 42.68y/dL; p<0.001) and BP (mean drop 10/7 mmHg; p<D.@@mpared

to baseline, but not for BMI. Overall, two-thirdd patients reported improved outcomes on the
guestionnaires, but the in-depth interviews shotlkatimany still faced substantial financial diffitbes.

Discussion Peer support models are especially promisingdsource-constrained health systems, where
care for chronic condition is often non-existanbbpoor quality. The results of our research iaticthe
potential for peer educator networks to complenpeofessional caregivers, especially where those are

scarce, expensive or less effective.



INTRODUCTION

|. Chronic conditions on the rise

Chronic diseases are now the major cause of deatldigability worldwide (WHO 2005). Contrary to
popular belief, these deaths are not only occuriinthe ‘affluent countries’. In fact, low- and nile
income countries carry the highest burden. AccgrdinWHO, 80% of chronic disease deaths worldwide
occur in LAMICs. In 2005, the burden of noncommuatile diseases was assessed in 23 low and middle
income countries, showing that they accounted 6% ®f their total disease burden (Abeguredeal.
2007). Moreover, in these countries, chronic dissadevelop at an earlier age than in high-income
countries, often resulting in a prolonged periodlisgbility before death (Alwan 2009). The deattesa
from these potentially preventable diseases are ltsher in LAMICs than in HICs, especially among
adults aged 30-69 years (Stragtcal. 2005).

This shift in health problems, away from infecticarsd perinatal conditions to chronic health proldem
poses significant health-threats to all countrigég¢HQ 2002). In addition, low-and middle income
countries are faced with a ‘double burden’, sinteytare still struggling to control communicable

diseases, such as malaria and pneumonia, and tovienmaternal and child health.

The prevalence of chronic diseases, and the méybatid mortality associated with them, is only
expected to rise in the upcoming decades. By 2029 predicted that non-communicable diseases will
account for 80 percent of the global burden ofakse causing seven out of every 10 deaths in dawelo
countries (Boutayeb & Boutayeb 2005). Importantlye concept of “chronic conditions” should go
beyond the traditional term “non-communicable ds&sd to include several communicable diseases.
When communicable diseases become chronic problemes, as in the case of HIV/AIDS or TB, the
delineation between non-communicable and commul@cdiseases becomes artificial. WHO simply
defines chronic conditions as “health problems thgtiire ongoing management over a period of yaars
decades” (WHO 2002). From a health policy poinviefw it is indeed useful to bring such conditions
together under one heading, since the demandgtheg on patients, families and the health caresys

are similar and comparable management strategesffactive in addressing them.

la. Diabetes
Amongst all the diseases counted as chronic, diabgtone of the most prevalent and is associaittd w
significant morbidity and mortality. Complicatiofitem diabetes, such as coronary artery and perpher

vascular disease, stroke, diabetic neuropathy, tatipns, renal failure and blindness are resulting



increasing disability, reduced life expectancy awbrmous health costs for virtually every society.
Diabetes is undoubtedly one of the most challenpeajth problems in the 21st century (IDF 2009)

According to estimations of WHO and IDF close tarfonillion deaths in the 20-79 age group in 2010
may be attributable to diabetes, accounting fo¥6d global all-cause mortality in this age grolpK
2009). This estimated number of premature deatlsgmgar in magnitude to deaths in this age group
from several infectious diseases. Moreover, theevidence to suggest that the prevalence of dialiet
LAMICs is increasing faster then in HICs (Beran &dkin 2006). These estimates should be interpreted
cautiously, however, since data about the prevelemrmd mortality of diabetes are difficult to obtain
Estimating the mortality burden is challenging hessamore than a third of countries of the worlchdo
have any data on diabetes-related mortality andusecexisting routine health statistics have bhews

to underestimate mortality from type 2 diabetese €htimates in the Diabetes Atlas are calculateithi®n

basis of a modelling approach, the rationale ofttvltian be found in the Atlas (IDF 2009).

Although the exact prevalence data differ from gttm study, most authors agree that diabetes is an
important public health problem that does not getugh attention from policy makers, researchers and
the general public. Not only are chronic diseasdsnmentioned in the MDGs, but only a few LAMICs
have a strong NCDs policy. This is certainly torbgretted since many cases could be prevented by
simple health measurements such as physical g¢tivihealthy diet and not smoking. For those who do
develop the disease, good management can prevenlications and thus improve quality of life and
life-expectancy (IDF 2009).

Diabetes is determined by both genetic and lifestyifluences. The current diabetes epidemic is
undoubtedly linked to the rapid nutritional anckdifyle transition occurring in developing countriest
there is evidence that certain populations are raaseeptible to developing the condition (IDF 2009)
Non-Europid populations living in industrializedcseties seem to be at greatest risk (Albetrtl. 2004).

The reasons for these differences are complex atdfully understood. A correlation between
malnutrition in early childhood and fetal life adihbetes in adult life has been suggested (thek&Bar
hypothesis’), which could partly explain the highcidence in LAMICs. Others have suggested the
hypothesis of a ‘thrifty phenotype’, in which inapete nutrition programs the fetus to develop insul
resistance in adult life. (Albergt al. 2004)

Another interesting finding that could help explahe high burden of diabetes in LAMICs is the
association between DM2, TB and HIV/AIDS. Diabeles been associated with a three-fold incident



risk of tuberculosis and it is hypothesised that TBay also increase the risk of developing diabetes
During co-morbid presentation of tuberculosis arabetes the outcomes of both have been reported to
worsen. Antiretroviral therapy for HIV/AIDS has beassociated with an increased risk of developing
both diabetes and cardiovascular disease. Thigs isnportant finding, pointing to the possibilityath
achieving the goal of universal ART coverage in S@#ght cause a substantial rise in metabolic
syndrome, diabetes and heart disease (Yairad. 2009). More research is needed to better undetstan
the causes of diabetes; the link with urbanisatéanly childhood malnutrition, TB and HIV/AIDS and
other possible associated factors; to guide hegadificy in identifying the most efficient preventive

measures.
Ib. ‘Sweet urine’

The epidemiological transition is well underway @ambodia. So even while communicable diseases
remain substantial threats, the prevalence of thaband hypertension is increasing. A 2005 survey
revealed a diabetes prevalence of 11% in a semanrucbmmunity and an unexpectedly high prevalence
of 5% in a relatively poor, traditional, rural comnity (King et al. 2005). The 2008 activity report of
Doctors Without Borders identified HIV/AIDS, dialest and tuberculosis as the main health problems in
Cambodia (MSF 2008).

During the last decade, the Ministry of Health Hzeen focusing on maternal and child health,
communicable diseases and primary health care.nzhdiseases have not received much of attention. |
the most recent Health Strategic Plan (HSP) oMirgstry of Health however, the need to improve the
prevention and management of chronic diseasekiswadedged. It is stated that “efforts have beedena
to increase the focus on non-communicable diseaséscontinued efforts will identify future needsda
their financial implications” (MoH 2008). Three ategic priorities for the health sector are idesdifin

the HSP, one of which is to “reduce the burden oh-oommunicable diseases and other health
problems”. Maternal and child health and commurigabseases such as HIV/AIDS and tuberculosis
remain the centrepieces of the HSP though. The dtational Strategic Plan for Non-Communicable

Disease provides the overarching framework foN&D planning at the moment.

Thanks to initiatives of the World Diabetes FederatWHO and the Ministry of Health, at present 8
diabetes clinics offer specialized services, whitediabetes treatment was available before 2005KWD
2008). One is in the capital, Phnom Penh, at Koagahtospital, the remaining 7 are in provincial
hospitals, in some of the larger provinces of tlointry (Prey Veng, Pursat, Kampong Cham,
Battambang, Kampong Thom, Siem Reap and Kratiejvever, these hospitals do not provide free care
and many patients are unable to pay for their sesviAs discussed further, there is no government



provision in terms of subsidies or health insurgmerammes to cover essential diabetes medicadions

supplies.

In what follows, we will discuss some problems tethto chronic diseases and the kind of health care
needed to manage them. We will focus on diabeteause our research was performed with diabetes

patients, but it should be emphasized that notleesie problems or solutions is limited to this dbad.

II. Living with diabetes: problems faced by patients and providers

For people living with diabetes the management lobd sugar is not just a technical matter, but a
complex and dynamic personal task (Broom & Whitte@04). There are numerous behavioural changes
that patients must integrate into their daily liv&elf-monitoring of blood glucose levels, medioati
adherence and adjustments, regular checks forpimiitems, and ongoing dietary and physical activity
regimens become every day concerns (WHO 2003).Becdiabetes patients are mainly responsible for
their own care, they become experts in ‘self-manmsge’. Disease management however, is but one
aspect of life, next to employment, family, enjoymef life and the desire to remain independent.
Patients will make trade-offs between strict disezantrol and overall quality of life and will sotitees
decide not to follow treatment prescriptions. Lifeg disease management is not only demanding for
patients but also very costly, both for the pateemd the health care system and many patients MICA

are pushed into poverty because of catastrophithh@goenditures (WHO 2010).

lla. Retention and adherence

Even the best medical treatment has no effecttiepts do not adhere to it. Access to medicatians i
necessary but insufficient in itself for the sucfektreatment of disease. Poor adherence to tesdtof
chronic diseases is a worldwide problem of strikimggnitude. For developed countries it averages 50%
(WHO 2003), and it is as low as 20% in developingrdries (WHO 2002). For example, in one study in
the Gambia 73% of patients previously diagnoset twipertension had stopped their treatment (Van der
Sandeet al. 2000). Poor adherence severely compromises trextiefiness of treatment, thereby
worsening health outcomes and increasing health casts. In the case of diabetes, poor adherence to
recognized standards of care has been identifiedhasprincipal cause for the development of
complications (WHO 2003). We have reached a pdiat tincreasing the effectiveness of adherence

interventions may have a far greater impact onhbaith of the population than any improvement in



specific medical treatments” (Haynes 2001). Unfaatiely, adherence problems have generally been

overlooked and as a result have received littleatjrsystematic intervention.

Despite evidence to the contrary, there continadeeta tendency to focus on patient-related faasihe
causes of problems with adherence or retentiotheorelative neglect of provider and health system-
related determinants. Adherence is a multidimergiglmenomenon determined by several factors, of
which patient-related factors are just one asp@tiO has identified five dimensions of adherence:
condition-related factors, patient-related factdisrapy-related factors, social/leconomic factand a

health system-related factors.

Research has shown that the major reasons fonpatieopping out of treatment programs or simpliy no

being able to access care in LAMICs are mainlycstmal and that defective health systems lie at the
heart of the problem. The key barriers to care uaraffordable costs, weak availability of inputs and

services, and poor acceptability (the appropriaters the social interaction that accompanies care)
which has been referred to as the ‘access framéW@dudgeet al.2009).

In a longitudinal study in South Africa, Goudgeal (2009) found that of the thirty-four chronically i
case-study patients only twelve were receiving laagtieatment. Livelihoods exhausted from previous
illness and death, low income and limited sociatwoeks, prevented consultation with monthly
expenditure for repeated consultations as highO&s 6f income. Interrupted drug supplies, insufiitie
clinical services at the clinic level necessitatiafgrral and a lack of ambulances further hampaoegss

to care. Poor provider-patient interaction ledrtadequate understanding of illness - 34% of patibad

no diagnosis reported - inappropriate treatmeribacthealer shopping’, and at times a break down i

cooperation, with the patient opting out of the lpubealth system.

Awah et al (2008) explored the cultural aspects of adherémd@ameroon using qualitative research.
They found that the treatment packages offeredatieipts at clinical encounters were perceived as
socially inappropriate and therefore rejected odified by the patients. They had difficulty comitg
terms with biomedical treatment for diabetes andevstill seeking permanent cure through traditional
medicine. Accepting weight loss as a lifestyle nieasvas often not accepted because of its assotiati
with AIDS. These cultural aspects could potentialiyp explain the low-retention rates in an intatien
done by Labhardet al. (2010) in rural Cameroon. They trained about 18@-physician clinicians
(predominantly nurses) to provide integrated carediabetes and hypertension in 54 different rural
health facilities and assessed the program aftgeda?s. Although clinical outcomes on FBG and BP
improved significantly for treated patients, theemll effectiveness of the program was modest kswcau

of limited access to patients and a very high dvaprate. Among the 349 patients recruited at |&&st



months before the assessment, only 18.1% wereirstilare after one year (recorded consultatioB
months). A regression analysis for identifying rfaktors for dropping out yielded no significansué.
Socio-economic status and distance to the faaditye not included in the analysis however and could

have played an important role.

A thorough understanding of the determinants ofeagliice is necessary to develop interventions for
removing the many barriers patients face. Suchniatgions must become a central component of sffort
to improve care. Without a system that addresseslégterminants of adherence, advances in biomedical

technology will fail to realize their potential teduce the burden of chronic illness (WHO 2003).

IIb. latrogenic Poverty

Besides their major health impact, chronic condiibave serious economic implications becauseeof th
high costs of medicines and complications, andsyeélife lost because of premature death. WHO has
stated that “the failure to address the econonpenaissions of chronic conditions by revising Healt
policies and health services endangers the ecornmwsperity of all nations” (WHO 2002) and Alwan &
Maclean added that it could impede internationfdresf at poverty reduction (Alwan & Maclean 2009).
They have estimated that total diabetes-relateds coanstitute between 2 and 4% of GDP in most
LAMICs. The overall cost to the health care syst#rreating patients with type 2 diabetes is orrage
over 1.5 times higher than per capita health caperditure and increases 2- to 3.5-fold once ptien
develop complications (WHO 2003). The impacts ondedolds can be disastrous as well. Globally, 150
million people suffer financial catastrophe evepar;, while 100 million are pushed below the poverty
line; starting a vicious cycle of poverty and ikdith (WHO 2010). In the poorest households of some
developing countries 15-25% of household incomepgend on the treatment of diabetes (Alwan &
Maclean 2009). As stated by WHO: “crucially, ittlse poor who are really paying the price — both
economically and with their health” (WHO & HAI 2008

These costs could largely be averted by approppigeention and management strategies. Abegehde
al. estimated that the achievement of a global gaattioonic disease prevention and control — which is
aiming at an additional 2% yearly reduction in cticadisease death rates over the next 10 yearatdwo
avert 24 million deaths in the 23 LAMICs they stedliand would save an estimated $8 billion, which i
almost 10% of the projected loss in their natiagnabme over the next 10 years (Abegunde 2007). Most
of these averted deaths and life-years gained woailoh low-income and middle-income countries, and

just under half would be in people younger thary&érs (Strong 2005).



Availability and affordability of medicines

A substantial proportion of the costs related &ating chronic conditions are attributable to tbetof
medication (Mendiset al. 2007). Access to medicines is not only importantthie case of chronic
conditions, but is more problematic in this settsigce the supply needs to be ongoing. Although
diabetes can be partly treated by life-style irgations, many patients will eventually need medisito
control their blood sugar, and the amount of medisi needed worldwide will only increase in the
coming years (Gelderst al. 2006). Meeting this rising demand will be partanly challenging for
insulin, which is relativelyexpensive compared to other essential medicimesnaeds to be refrigerated.
Insulin is essential for the treatment of type abdites and the lack of availability in many cow#tri
contributes to the high mortality of this diseagdbérti 1994). In addition, most patients with tyge
diabetes will at some moment in their disease eoneed insulin treatment and recent studies suggest
that earlier and aggressive treatment with insabold lower cardiovascular mortality (Swinnen al.
2009). Finally, diabetes treatment also requirgtnggs and monitoring equipment, such as urine test
strips, blood glucose strips and glucose meterénfsio 2008). All this needs to be sold at an affotela

price for patients, to avert that they are pushéal poverty because of catastrophic health-experedit

In 2003 WHO and HAI developed a standardised mefioodsurveying medicine prices, availability,
affordability, and price components in low-incomedamiddle-income countries (WHO & HAI 2008).
Since then, a lot of research has been done, bdutveny few studies havéocused specifically on
medicines used to treat chronic diseases. Suclrmsés urgently needed to identify the best ways t
make medicines available for all at an affordaldetcGeneral findings in the research so far indica
that, dthough many medicines are often (theoreticaflyjvided free or at low cost in the public
sector, their unavailability in reality forces patts to purchase medicines from the private semtor
forego treatment if they cannot afford it, makirgyes inaccessible even though medicines are awailabl
(Gelderset al.2006; Mendist al. 2007)

Providing medicines at an affordable price for gui$ in the public sector has a serious macro-
economical impact, especially in the case of imsulihich isexpensive relative to the total healthcare
budget of governments. The purchase of insulins camsume as much as 10% of government
expenditure on drugs, this being highly sensitivetite selection of newer analogue insulins as-first
choice options (Gillet al. 2011). Governments often have to make choices betweearediff diabetes
medications because of budget constraints. In iaddiinsulin has to compete with other demands, in
particular anti-retroviral drugs, a choice refertedn literature as ‘the insulin dilemma’ (Gét al. 2011).

In efforts to increase the availability of mediagné¢he right policy decisions need to be takenndigg

the different medications available on the marketehsure that resources are allocated effectively.



Present cost—benefit considerations do not sughergeneral use of analogue insulins, particularly
resource-poor countries and settings. Simple hufoaranimal) insulins, if properly used, will nearly
always suffice (Gillet al. 2011).Governments should also be cautious that resoareesot drawn away
from other necessary aspects of diabetes care, asiceducation, self-management and healthcare

providers.

The price of insulin could be lowered by tenderiaggeneric preparations from sources conforming to
Good Manufacturing Practice, as suggested by Itliernational Insulin Federation. They further
encourage the introductioof a Prequalification Scheme, as already existernsure quality for anti-
retroviral, anti-TB drugs, anti-malarials and as¢htreatments. This, in combination wittore effective
resource-allocation between the different typesnstilin and other diabetes medication, could make
money available for other essential aspects ofedésbcare or for protection of the poorest frorariicial
hardship (Gill 2010).

Another important issue here is the role of intéomal funding. By using the term ‘insulin dilemmat
seems that governments in LAMICs have an actualkehioetween buying antiretrovirals or insulin. In
reality, they often lack the money for either oé¢k and rely on donor money instead. By earmarking
their donations, donor countries make the choiderdoen antiretrovirals and insulin, making the ‘ilisu
dilemma’ a fiction at country level. The 60,000 pkoin Cambodia with HIV/AIDS receive 60% of
healthcare loans and donations, while non-commbléadiseases receive just 1% of donor contributions
despite WHO estimates that they cause seven ol afeaths in the Western Pacific region (Van Pelt
2009). This focus on certain diseases creates atiggbetween different patient groups. In a qadilte
study in Cambodia, patients that suffered from elied said they ‘wished’ they had AIDS instead of
diabetes, because patients with AIDS get more tadtefrom NGOs, free medication and other benefits
(Men 2007).

Protecting households from poverty

As mentioned before, chronic diseases are pushiagy ffiamilies into poverty. Direct, out-of-pocket
payments are the main cause of catastrophic spgradid the greatest obstacle to moving towards
universal coverage of health services (WHO 200Bsaidence shows that raising funds through required
prepayment is the most efficient and equitable fasicreasing population coverage (WHO 2010)sThi
works best when prepayment comes from a large nunfgeeople, with subsequent pooling of funds to
cover everyone's health-care costs. Decisionshaile to be made however in terms of who should pay,
how much and when, if payment should be compulsang, what to do with those who are too poor to

contribute. Even when funding is largely prepaid gooled, there will need to be tradeoffs betwéden t



proportions of the population covered, the rangses¥ices to be made available and the proportidineo
total costs to be met (WHO 2010). The governmer€abodia has opted for a pro-poor approach by
introducing a Health Equity Fund, as discussed#rrbelow.

llc. Human resources for health

A sufficient, well trained, and appropriately deptd health workforce is essential for the effective
implementation of any health programme, but comgmelve chronic disease prevention, care, and
management make especially heavy demands on tlhib eakforce due to the range of interventions
and the extended duration of contact with servibday current models developed in HICs to care for
chronic diseases are very intensive in their usekilfed medical and paramedical staff. Low- and
middle-income countries have acute shortages tedinealth workers, with overconcentration in urba
areas and poor retention rates due to insuffigiayt unfavourable working conditions, and ill hkealt
WHO's ‘Health for All' standard of one doctor per®0 population is still far from reality in many
countries (Kober & Van Damme 2006). In additiorg #xisting health workforce does not have theskill
that are needed to meet the emerging health nde¢tle communities they serve. There have been new
commitments to training for health workers, butséhefforts have been driven by the urgent needaie s
up access to disease-specific services and havefdhe focused mainly on in-service training for
HIV/AIDS, tuberculosis, malaria, and vaccine-pretadate diseases (Samét al. 2010). Countries should
urgently invest in training health workers for th@anagement of chronic diseases.

IId. Defective health care systems

Health care for chronic conditions is inherentlffetient from health care for acute problems, anthis
regard, current health care systems worldwidergaiarkably short. The acute care model still drives
organization of care throughout the world, everthe most economically developed countries (WHO
2002). A WHO survey in 2001 revealed that in mastgpof the world, governments do not have policies
for preventing or managing non-communicable dised¥¢HO 2002). Of the 167 countries surveyed
only 43% reported having a Diabetes Control plaealth policies and plans are outmoded; instead of
integrated, population-based care that emphasiatients’ needs, policies and plans often promote
models of acute, episodic care, which resultsagrrentation and waste to the system. The retragpect
reimbursement of providers without regulation (éeg-for-service) is typical in many health systeang
stimulates inefficiency on the service delivery esidwhen health care workers are reimbursed
proportionate to the volume and cost of servicesy tdeliver, they are effectively economically
“punished” for engaging in innovative, health prdmg clinical practice (WHO 2002). In addition, the
lack of financial reimbursement for patient coutisgl and education seriously threatens adherence-
focused interventions (WHO 2003). Care is misdedctvith resources mainly allocated towards the
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provision of highly technological biomedical intentions, neglecting the potential of primary preiemn
and health promotion to prevent up to 70% of theease burden (WHO 2008a). Such technological
interventions mostly make use of skilled healthfessionals, thereby increasing the burden on the
limited workforce in LAMICs. In addition, the pottal role of patients and community health-workisrs

neglected.

Without change, health care systems will contirmgrow increasingly inefficient and ineffective the
prevalence of chronic conditions rises. Health caspenditures will continue to escalate, but
improvements in population’s health status will.nbhe current system in Cambodia is just one of the
many examples where the health care system failgrawide quality care to patients with chronic

conditions at an affordable cost.

Cambodia, ‘Kingdom of Wonder’

Cambodia is one of the poorest countries in Soatst-Bsia (Meessen 2008). Life expectancy at bgth i
62 years, under-5 mortality rate is 89 per 1008 lirths and maternal mortality is 461 per 100 [0
births. Cambodia had a turbulent recent history endtill in a process of recovery and rebuilding.
International negotiations culminated in the signaf the Paris Peace Accords in 1991, which pakied t
way for the 1993 UN-supervised general electiorfserAthis period, Cambodia was able to establish a
rudimentary national health system and made pregrekey areas, most notably child health (Gruetly
al. 2009)

Although economic growth has been impressive oker last fifteen years, not everybody benefited
equally. Around 35% of the population still liveglbw the national poverty line and as in most
transitional countries; inequality has increasedstmotably within the rural populatiqVB 2006). As

far as the health sector is concerned, the courdsybeen engaged in an extensive reconstruction and
development of its public health system since tdyenineties (Hill 2004). For an overview of hémalt

policy developments in Cambodia between 1996 af8,28ee appendix .

Despite recent initiatives to strengthen healtlviserdelivery, there are still some important pevbs,
both on the demand and the supply side. Many gatee unable to pay for health services and tiseae

general lack of trained health professionals, gafigdin rural areas.

Cambodian health financing has been dominated kyofgpocket spending since user fees were
introduced by the government in 1997. Total anrhedlth expenditures in Cambodia are US$37 per
capita, of which $25 (68%) is private, out-of-pockgpenditure. While user fees have allowed enguain
decent income for staff in well-managed hospitdiey present a major financial barrier for the gsbr

(Meesseret al. 2008). About one third of the population is to@pto pay for health care in the public or
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private sectors and resorts to a range of traditibealers and other unqualified (and often danggro
private service providers. This results in largéedénces in health status between socioeconomigpgr
(MoH 2008).

Although overall mortality rates have improved 900, the gap between mortality rates of thesgth
and poorest is increasing — rising from twice aghhin 2000, to three times as high in 2005. Pensikt
high maternal mortality rates (461 per 100 000 bfghs) provide further indication of fundamental
inequities in the health system. The under-fivetaiity rate is almost three times as high in therpst

socio-economic groups as compared to the wealthiesp-economic groups. (Grundyal. 2009)

On the supply side, there are large inequities umdn resource distribution across Cambodia, with
medical doctors and other trained professionalcemtnated in cities and larger towns (Gruradyal.
2009). There are only 1.6 physicians per 10 000uladion (compared to a regional average for the
Western Pacific of 14) and 8.5 nurses and midw{VéB average 20.8), well below the WHO standard
(WHO n.d.). Of those remaining in rural areas, ang@oncerns regarding the quality and distributibn
staff persist (Grundet al. 2009). In addition, there are low levels of saland incentives for staff

working in the public health sector, further pretieq effective delivery of health services.

In response to the health barriers and accessitiegautlined above, the Ministry of Cambodia diecl

in its Health Strategic Plan to invest in sociahltfe protection, using a pro-poor approach in @stitto
universal measures. Interventions are focused rgetiag resources to the poor and groups with apeci
needs and to areas in greatest need, especialyanat remote areas, and urban poor (MoH 2008).

There are currently four ways in which public healare is financed:

» user fees: revenue for health facilities (theseéhaw do not cover the costs made by the facilities.
The remaining is paid by the government, mostlpgisionor money)

» health equity fund: protection for the poor,

» community based health insurance: risk-poolingr@wrmal sector-workers above poverty line,

» social health insurance: universal coverage to veageers formal sector.

The ultimate objective of the government is to gradl prepayment schemes under a common Social
Health Insurance umbrella (MoH 2008)

The health equity fund (HEF) was introduced to reenfinancial barriers to care for the poorest. The
HEF model is straightforward: the main idea is ¢éguest no payment from poor patients (as in any
waiver), but to ensure nevertheless that the halsjEt compensated for each poor patient it admits
(Hardemaret al 2004). The policy is achieved by putting asidessantial resources for poor people and

establishing a third-party payer arrangement taenthat the scheme is accurate in its targetimglll
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hospitals where such a scheme was establishedyyupeor people rose dramatically (Meesstral.
2006). Health equity funds in Cambodia try to addrthe issue of participation costs; to responihéo
fact that ‘free’ health care services (no user)fees in reality not free because patients stillehto pay
for transportation and food, and lose precious t{Meesseret al. 2008). The benefit package of the
HEFs is fairly detailed—besides paying user feesht hospital, health equity funds also reimburse
patients for transport costs. A few schemes alsercibod and other expenditures during hospital. séa
social worker is often employed by the health ggfiind to assist the patient during their hospitaly,
which is a great help to overcoming barriers, saglstigma and social exclusion, and guaranteesithat

informal fees are charged, or that patients areefetred to private clinics (Meessenal. 2008).

The HEFs are primarily governed by NGOs and ha¥ferént benefit packages. Most have focused
exclusively on the assistance for poor people ddchiby public hospitals and often do not include
chronic diseases, nor does the CBHI; except forisglon for acute episodes (Anneral. 2006). In a
study of financial access to health services fer pbor in Cambodia in 2006, Annear found that the
likelihood of being in debt for health care wasndigantly greater for people with a chronic coimmfit
(Annearet al. 2006). These patients are more vulnerable and likalg to slip through a safety net of
financial support for the poor (HEF and CBHI).

Since 2010, there is no longer a hospital thatidesvfree care to diabetes patients. The Centkope
in the capital previously did but limited patiemtnaission through a lottery system. Because of igade
external funding and a demand side overwhelmingsthmply side they have ceased to provide free care

since the end of 2009 (Van Pelt, personal commtinita

In addition, the availability and affordability afiabetes medication is low. In the Internationadulin

and Diabetes Supplies Survey on Cost and Avaitglfiom IDF Cambodia, together with Cote d’lvoire,
Mali, Nepal and Togo, reported that people withhidgpe 1 and type 2 diabetes had access to insskn
than 25% of the time. Regarding access to syrimgesneedles, Cambodia, Costa Rica and Mongolia

reported that people with diabetes ‘rarely’ werkedb access needles and syringes.

Because of a lack of quality, affordable healttecaatients have limited information about thegedise,

about where they can go for treatment and therefften engage in healer-shopping. In 2007, Men
performed a qualitative study on health care acaesmng HIV/AIDS and diabetic patients in Cambodia
(Men 2007). The study population included both arf@hnom Penh) and rural (Takeo province)
patients. He found that, at the early stages ofdibease, patients mostly access treatment thrthegh

private sector. Patients shop around to find treatnfor symptoms rather than seeking a correct
diagnosis. This leads to high health care experafifoften for unnecessary treatment of symptords an

incorrect diagnoses (Ros¢ al. 2002). Moreover, providers treated patients withefirst diagnosis and
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did not reveal the results of the diagnosis togpasi; this was seen as an economic motivation teraa
profit from patients. Patients felt that treatmesith |V fluid injections meant that providers wemgore

interested in making money from patients than ipihg them.

Patients did not get information about the causeb symptoms of diabetes and that it can be partly
treated by life-style interventions. Many patierstlso believed that their disease could be cured.
Interestingly, a study conducted in 2000 found thatients with HIV/AIDS believed that it could be
cured by traditional medicine; while the patiefitattwere questioned by Men in 2007 did not repachs

a belief. Many of them reported that they useditiathl medicine in the past, but changed to modern
medicine entirely after being taken care of in MO sector. This suggests that the knowledge and
perception of HIV/AIDS have changed because ofeiased information and the availability of free,
quality care. Diabetic patients, however, receiwaflicting information about their disease and its
treatment and care. The majority of diabetic p&ieuestioned by Men perceived that diabetes doeild
cured permanently with traditional medicine, but with modern medicine. This perception surrounding
the curability of diabetes influences their heaédeking behaviour and complicates treatment outspme
as they often combine modern medicine with tradalanedicine.

From the above it is clear that the health-caralahe for diabetic patients in Cambodia is farnfro
optimal. Services for diabetic patients are limited! patients are pushed into poverty becausegbf hi
out-of-pocket expenditures. Patients do not recatequate information, making it impossible fornthe

to make informed decisions about their health.

[ll. Rethinking health care delivery:
patient-centered care, self-management educationl geer-education

The worldwide shift from acute to chronic diseagss primary cause of illness has led to a vastuamo
of literature about what constitutes qualitativeéector chronic diseases. In 2002, WHO published the
report ‘Innovative Care for Chronic Conditions: lding blocks for action’ (WHO 2002). According to
this report, a health care model that is adaptechtonic conditions is focused on prevention, pilesi
integrated care for a range of conditions, usedttheare personnel more effective, centers car¢hen
patient and the family and supports the patienthéir communities.

Whereas successful outcomes for acute health pnsbt@n occur with a single health care provider,
positive outcomes for chronic conditions can ordyashieved when different actors work together (WHO

2002). Optimal management of chronic conditionsiiies that patients and families, health care teams
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and community supporters combine efforts to achtminuous care, tailored to the patient’s neeuk a
based on a holistic view of the patient (Ouwenal.2005).

The ICCC framework uses the idea of a ‘health i e

care triad’, a partnership among patients andg s Stengthen parinership « Integrote pol il viiirng bt
families, health care teams and community e e e i
. . Link
supporters. It functions at its best when each : inks Mo Civa
Community P Organization

member is informed, motivated, and prepared to
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reduce stigma

manage chronic conditions, and communicates an@ encourage better sutcomes
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the broader community, and the policy bt

environment.
Better Outcomes for Chronic Conditions

Integration and patient-centered care are cen” ° Figure 1 the health care triad.

aspects of innovative care for chronic diseas Source: WHO ICCC report

In WHO'’s framework, the one follows from the

other, as we can read in the ICCC report: “wherinttegrationof the components is optimal, the patient
and familybecome active participanta caring for chronic conditionsupported bythe community and
the health care team” (WHO 2002, emphasis added).

Following from what is understood as quality case ¢hronic conditions, it is clear that primary hlea
care is, in theory, best positioned to addressliadienges of chronic disease prevention and managie
(Beagleholeet al.2008). Chronic diseases in LAMICs also mainly pnese the primary health care level
(WHO 2002). The renewed international attention gamary health care is thus most welcome, and
strengthening primary health care in resource-caim&td settings could greatly enhance the delioéry
effective, affordable and equitable care for théliomis of people living with chronic conditions.

Since primary health care in low-income countrgesfien provided by nurses working in isolatedickn
with limited drugs and equipment, focussing on takKting and cost-effectiveness is essential when
developing management strategies for chronic cimmdit More and more examples of care provided by
nurses at primary health care level in low-resosetéings are being described (Unwiral. 1999; Mamo

et al.2007; Gillet al.2008; Kengnest al. 2009; Labhardet al.2010) and it is urgently needed to identify
best practices and formulate clear-cut guidelir@spblicy makers in these settings. In a review of
systematic reviews on the delivery of cost-effestimterventions in primary health-care, Levéh al.
(2008) found several promising health system aeamnts and implementation strategies for
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strengthening primary health care, but concludeat thihe evidence base needs urgently to be
strengthened, synthesised and taken into accoynlicy and practice”. Thorough research on ¢bet-
effectivenesef possible strategies is lacking, especially AMICs, seriously impeding the translating of
these strategies into policy and practice (Legtial. 2008).

Integrated care: an ill-defined concept

It should be noted that, in the ICCC framework, ttocept of integrated care has many different
meanings. The one most particular to the manageafaftronic conditions is integration across digeas
boundaries. Chronic diseases place similar demandbe health care system regardless of their cause
and comparable management strategies can be usallitess them. However, in the WHO report it is
emphasized that ‘integration’ does not just refethie management of different chronic conditionsg, b
also to the integration of each level of the healithe system. As stated in the report: “boundaiasng
the levels of the system must blur to allow truegnation of health care organizations and comriasit
policies and patients. Patients need integrated ttaat cuts across time, settings, and provideds an
patients need self-care skills for managing proBleah home. Integration also includes coordinating
financing across different arms of health careluiiog prevention efforts, and incorporating comiityn
resources that can leverage overall health cavicest (WHO 2002).

These different meanings of “integration” makeifficult to build up knowledge about best practicesl
cost-effectiveness since many different intervartiare labelled as providing ‘integrated care’, imgkt
almost impossible to compare them in a systema#g.vin many papers, interventions labelled as
‘integrated care’ actually just refer to the fauatt care is provided at primary-health care le@iwens

et al. 2005). With some notable exceptions, there is Viditg work published on care that is integrated
across disease boundaries, despite the coexistihgolarden of HIV/AIDS, diabetes and cardiovascular
disease in several low-income and middle-incomentis (Beagleholet al. 2008). There are some
publications on integrated care for diabetes ambttgnsion (Labhardit al. 2010), but almost none on
integrated care for non-communicable and commutécdiseases with a chronic course. Jansetias
(2007) reported the experience of the establishroakohronic disease clinics in rural Cambodia, veher
integrated care was offered for HIV/AIDS, diabea@sl hypertension (Jansseaxisal. 2009; Raguenauet

al. 2009). They focused on continuity of care, longrteadherence support and social support. The
authors reported that adherence-support counsedldusiction that originated for HIV/AIDS care, peal
valuable in supporting adherence and lifestyle gkanfor diabetes as well. This illustrates the
opportunity for HIV programmes to both learn fromdaeinforce other chronic disease programs. In the
same line, adaptation of the DOTS tuberculosis namogne for chronic disease management has also
been advocated (Harries al. 2008; Harriet al. 2009).
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Diagonal funding

The idea of expanding successes made in the maeageh one chronic condition to other chronic
conditions can also smoothen the artificial dichogdoetween vertical and horizontal financing. Effor
in one disease area can strengthen the healthnsystea whole; thereby improving care for other
conditions as well (Oomst al. 2008). Frenk and Sepulveda have coined the teragddial funding’,
which they describe as “a strategy in which we emgglicit intervention priorities to drive the reqed
improvements into the health system, dealing witthsgeneric issues as human resource development,
financing, facility planning, drug supply, rationptescription, and quality assurance” (Frenk 2006).
Using a diagonal approach is in fact inevitablgha long term, since any vertical approach willaat
certain moment hit the ceiling of a dysfunctionimgglth system with limited supplies, insufficiemtalith
workers etc (Oomest al. 2008).

llla. Patient-centered care

Since the management of chronic conditions reqlifestyle and daily behaviour change, emphasistmus
be upon the patient’s central role and respongibili health care. In the traditional health camedel, the
focus is on treating the condition, resulting ie frovider taking responsibility for care of thelplem
and consequently taking care of the patient. Patientered care implies that the patient is novei as

a passive recipient of care, but as a partner efnigmlth-care professional in trying to achievedet
health. The patient maintains responsibility fos lbr her health care with help from the provider
(Robinsonet al. 2008). The role of the health care system is tovigeo patients with the necessary
knowledge, skills and motivation to ‘self-managdeeit disease. This can only be done by using &pati

centered approach.

Viewing patients as active partners is especiatipdrtant in the context of chronic conditions, sinc
patients with these conditions are those that tlh@anost comprehensive expertise in dealing wiéh th
condition on a day-to-day basis (Kober & Van Dan20€6). This expertise also makes them the best
providers of care. As emphasized by Holman andg(#000), viewing patients as active partners tis n
just because patients deserve to be partnersiinaiva health care (which, of course, they do) algb
because health care can be delivered more effgctivel efficiently if patients are full partners fhe

process”.

Although uniform definitions of patient-centeredreeaare still lacking the fundamental characters are

patient involvement in care and the individualiaatbdf care. Effective patient-centered care prastire
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communication, shared decision making and patidnta&ion. Patient-centered care has been shown to
create a positive relationship with the provider,itnprove adherence and to lead to better health
outcomes. (Robinsoet al. 2008)

Patients as partners

Patient-centered care has important implicatiomstte role of the health professional and the pétie
provider relationship. Assal (1999) has stated ttzding care of a patient with chronic illness iileg a
profound modification in the physician’s direct atbnship with the iliness. It becomes necessary to
complete this fundamental dimension with anothég,rquite complex for a doctor, that lbélping the
patient manage his treatment on his ovafi guiding him to become independent and resiaisi
(emphasis added). Medical education in most péttseowvorld unfortunately does not provide physisia

with the necessary skills to take up this suppgrtoie.

Viewing the patient as a partner and equal in tleeisibn-making process touches upon some
philosophical issues in medicine concerning patemaand the role of the physician in protecting th
health of their patients. It will be the patienp'eferences, rather than the physician’s, thaathialisease
management. This different view on the role of gatient has translated itself into a change in the
concepts used when describing patient behaviotolliowing treatment prescriptions; where previously
‘compliance’ was used, which means merely ‘the xte which the patient's behaviour coincides with
medical or healthcare advice'(Sackett & Haynes 19%& now use ‘adherence’, defined as “the extent t
which a person’s behaviour corresponds véatireed recommendations from a health care provider”
(WHO 2003, emphasis added). For a more detaileduséson of these semantic shifts and their
implications for the role of the health care praridcsee appendix Il.

To effectively assist patients in self-managingbdias, health care providers will need to undedstha
process of disease-acceptance patients go thrdteghdagnosis and support them in each phase. They
will also need to recognize the importance of lebkliefs and accept the fact that patients coatd s
other goals than being perfectly healthy. Diseaaeagement is just one aspect of the lives of people
living with a chronic condition and patients mayiie that health is not a priority. In a qualitatistudy

on the rhetoric of compliance, one patient saicb tddo everything 100 per cent right and have a
miserable time or do | do everything wrong and afi&idney failure in two or three years’ time? I8s

decision that I'm in the process of making now”¢Bm & Whittaker 2004).

It is crucial to realise that health is not the saas well-being. For instance, in the case of deshe
‘complying’ with the diet can have profound impacis the patient’s life. Because eating is usually a
social event and is always imbued with social megnprohibition on rich and sweet foods entail eialo
loss (Broom & Whittaker 2004). When the pursuithefalth conflicts with well-being patients will &k
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liberties with their diet in order to minimize itmpact (Maclean 1991). Another example of this kiid
trade-offs patients make is the fact that someepttiin low-income countries are not willing todos
weight as part of their treatment package becéwsie friends and family would think they have AIDS.
They choose not to follow the proposed treatmentbse the price, from a social point of view, is to
high. Moreover, what is now being considered aesa) or ‘overweight’ has in the past, and is still
today, taken as a sign of good health, wealth datity.

The most important counter-argument to giving pasieequal decision-making power is that it neglects
the ‘gate-keeping’ role of health professionalgrimimizing patient harm. Some argue that, no matter
how experienced the patient may be, there will gbalze some knowledge inequality regarding treatment
options and their benefits, and that patients shookt be given full responsibility over their tneegnt
choice (Kelley 2005). The validity of this argumel®@pends very much on the severity of the disdhee,
level of understanding of the patient and the iedadlifference between treatment options. Moreother,
guestion of who has ultimate responsibility for tirgll-being of the patient should not be seen asréon
guestion, but as and/and. Although there might ydwlae a knowledge gap in terms of biomedical
knowledge, it should be emphasized that the knaydedf patients and providers is complementary.
Patients have another kind of knowledge, they khow it is like to live with the condition, day byg
what the difficulties are and how to overcome th&me knowledge of both patients and providers shoul
be combined to select the best treatment opticoviRers can use their biomedical knowledge to assis
patients in making the right choices, in the lightheir own goals and health beliefs.

[lIb. Patient empowerment: self-management educatio

In the case of diabetes, there are numerous belraliohanges that patients must integrate inta thei
daily lives. Self-monitoring of blood glucose leselmedication adherence and adjustments, regular
checks for foot problems, and ongoing dietary dmygbjzal activity regimens become every day concerns
(WHO 2003). In fact, for diabetes, patients andili@s can be responsible for more than 95 percént o
care (WHO 2002). To successfully carry out thesdapatients need to have acquired the necessary
skills and knowledge, have the feeling that they arle to manage their disease (self-efficacy)faal

motivated to do so.

Self-management education is a way to enhancebility @f patients with chronic disease to partiie

in their health care (Holman & Lorig 2000). Corlaind Strauss have identified three set of self-miagag
tasks for patients living with a chronic conditiai@orbin & Strauss 1988). The first set of taskelaes
the medical management of the condition (i.e. kimedication, adhering to a special diet, ...). The

second set involves maintaining, changing and icrgaew meaningful behaviours or life roles. Theafi
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task requires one to deal with the emotional segfidlaving a chronic condition, which alters onelew
of the future. The goal of self-management progrisre provide patients with the necessary skals t

adequately fulfil those tasks.

Already in 1999, Loriget al found in an randomized controlled trial that seHnagement education led
to reduced symptoms, improved physical activity] aignificantly less need for medical treatmentr{g.o

et al.1999a). Since then, a growing body of evidencebeas produced supporting that self-management
programmes have positive effects on patients’ualtis, self-management behaviour, glycaemic control
and the overall quality of life (Bastiaeasal. 2009). When self-management and adherence programme
are combined with regular treatment and diseaseifgpeducation, significant improvements in health
promoting behaviours, cognitive symptom managenwmmunication and disability management have
been observed. In addition, such programmes afpeasult in a reduction in the number of patients
being hospitalized, days in hospital and outpatigsits (WHO 2003).

Although results so far are promising, a lot of gfiems remain. Interventions are often not desdribe
enough detail, making comparison and reproductifficat. This also makes it difficult to ascertain
which part of the intervention led to improvemeatsl to understand why patients did or did not ckang
their behaviour during and after the interventibiis still not entirely clear how self-manageméads to
improved outcomes (Lorig & Holman 2003). One woelkgbect that changes in behaviour lead to changes
in health status, but Lorigt al. have found that the association between improvermemealthful
behaviour and improvement in health status are weakonexistent (Loriget al. 1989). Interestingly,
they did find an association between changes ifieffiidacy and health status (Lorigt al. 1999b),
suggesting that “enhanced self-efficacy is at lease of the mechanisms responsible for the
improvements in health status demonstrated by tlattesding self-management programs” (Lorig &
Holman 2003). This again points to the importantEatients’ beliefs and feelings in the context of

chronic conditions

Secondly, research has been conducted in veryséiveralth care settings, often with no clear deton

of the actual context (Bastiaens al. 2009). This makes it difficult to decide whethie tintervention
could be applicable elsewhere and, if not, in wiray it should be adapted. This is particularly imiant
when working in low-resource settings, since méshe available evidence comes from research done i
high-income countries. Research available from eseurce settings is often performed in hospital-
settings (Acheamponet al. 2000; Winduset al. 2007) or does not include measurement of glycaemic

outcome (Mamet al. 2007).

Finally, follow-up is seldom longer than 12 montihile it is necessary to assess the long-terntsfief

educational interventions because of the theotefioasibility of a “wear-off” effect. In a RCT for
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empowerment-based education for type 2 diabetésnpsit Coopeet al. (2008) found improvements in
HbAlc and BMI after 6 months follow-up, but this svaot sustained till 12 months. Self-reported gme
attitude and self-monitoring however, did show immments both at 6 and 12 months follow-up. The
same trend was observed in a before-after studsistong of an empowerment-based education program
performed by Bastiaeret al. (2009), where HbAlc and BMI fell from 7.4% and@%o 6.8% and 28.5
respectively at 12 months follow-up, but rose t8%.and 28.8 at 18 months follow-up. Although this
could be interpreted as a “wear-off” effect or “edtional fatigue”, it should be noted that diabeyps 2
naturally deteriorates over time, something whichlyocomes up in long-term studies. Steady
deterioration in HbAlc with time in type 2 diabetsas clearly demonstrated in the United Kingdom
Prospective Diabetes Study, and was found in Huhirttensively treated and control groups (UKPDS
Group 1998a).

Recently, a single-centered cohort study of a nledediabetes care program in rural South-Africa,
consisting of empowerment-based education and ntiegdt with oral hypoglycaemic agents when
necessary, was done with a follow-up of 4 yeargéhat al. 2011). In the cohort of 80 patients, HbAlc
declined till 18 months (from10.8% at baseline #6%%) and then rose to 9.7% 4-years post-interventio
which was still a significant improvement compartedbaseline. A subgroup analysis of a cohort of
patients who had no drug manipulations (only edaoatalso showed a significant drop in HbAlc.
Interestingly, data from the UKPDS study would havedicted a 0.7% deterioration in HbAlc after 4
years, making the observed drop in 1.1% an impbdahievement. This research is not only valuable
because of its long-term follow-up, but also beeaitisvas done in a low-resource setting and car® wa
provided by nurses. The authors stated that thaitys'is the only long-term outcome study of strured
diabetes management in rural Africa using objectilyeaemic outcomes”. More long-term follow-up

studies of educational interventions in LAMICs wibblke most welcome indeed.

lllc. Patients as health care providers: peer-edudzon

Because of the shortage of human resources fothheamany LAMICs, nore efficient use of health
care personnel is urgently needed. One option iséonon-physician clinicians, such as nurses
or pharmacists. As mentioned previouslygrenand more examples of care for chronic condition
provided by nurses at primary health care levdbim-resource settings are being described, theystud
done by Pricet al. being particularly noteworthy. Care provided byahysician clinicians however, is
often still provided at health care facilities, @atially leading to problems of low retention besawf
distance to the facility. For instance, Gesigal. (2010) found that lack of transportation and distato

clinic were the most common reasons for loss ttofolp in Ugandan HIV/AIDS patients. These
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structural barriers could be removed by providiagecin the community, as suggested by the authors:
“alternative models to delivering care such as nitispersed satellite clinics or home-based progranmms

needed to ensure continuous care”.

Indeed, making use of community resources by mginiolunteers or using ‘expert patients/peer-
educators’ is another way to address the shortharan resources in LAMICs. Communities can fill
crucial gaps in health services that are not pexvily organized health care (WHO 2002). Besides
leveraging the human resource crisis, using pati@nthe provision of care empowers them and isgea
patient-centeredness. Strengthening patients amghem the opportunity to help each other inlidga

with their condition, assisted by the formal healéie system, is what patient-centeredness idbaillta

In addition, care provided by patients has the m@kof being of better quality than care providad
health professionals, since people living with aodit condition are those that have the most
comprehensive expertise in dealing with that camlifKober & Van Damme 2006). Peer support can
offer the kind of emotional, social and practicakiatance for how to achieve and sustain complex
behaviours that are critical for managing chroraaditions and staying healthy (Dennis 2003). Indeed
Lorig et al. have found from several studies that “peers, whelhtrained and given a detailed protocol,
teach at least as well as health professionalspasdibly better” (Lorig & Holman 2003). In fact,eth
most famous self-management program, the Chrorsed3ie Self-Management Programme (CDSMP), is

lay-led.

Research to date indicates that peer support dmeild promising approach for diabetes management
(WHO 2008b), but more research is urgently neeBesteret al. (2007) conduced a systematic review of
RCTs comparing structured lay-led self-managemehica&ion programmes for chronic conditions
against no intervention or clinician-led programm®&sventeen trials involving 7442 participants were
involved. The interventions shared similar struetuand components but studies showed heterogémeity
conditions studied, outcomes collected and efféaidy one study provided data on outcomes beyand si
months, and only two studies reported clinical ootes. They concluded that lay-led self-management
education programmes may lead to small, short-ienprovements in participants’ self-efficacy, self-
rated health, cognitive symptom management ancuémecy of aerobic exercise. However, they also
stated that there is insufficient evidence to saggat these programmes improve psychologicaltneal

symptoms or health-related quality of life, or thiay significantly alter health-care use.

With some notable exceptions (Dongbbal. 2003), most evidence on peer support interventreas
been generated from high-income, Anglo-Saxon c@ast(WHO 2008b). Some of the intervention
focussed on migrant populations, generating moteirally acceptable variations of existing programs
(Uitewaal et al. 2004; Choudhunet al 2008; Philis-Tsimikasgt al. 2011). In a recent RCT, Philis-
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Tsimikaset al. (2011) evaluated the effect of a culturally sémsitliabetes self-management education
program on glucose control and metabolic paramétetsw-income Mexican Americans with type 2
diabetes. A total of 207 Mexican-American patiemith HbAlc >8% were randomly assigned to the peer
intervention or continuation of standard diabetase cHbA1c improved significantly in the interveonti
group from baseline to 10 months follow-up, while significant changes were noted in the control

group.

Generalization of conclusions to low- and middleeme countries should be made with caution though.
Further research is urgently needed, especiallpwiresource settings with long-term follow up and

assessment of clinical outcomes.

IV. MoPoTsyo Patient Information Centre

MoPoTsyo is a Cambodian NGO established in 2004hétp people living with diabetes and
hypertensiohto self-manage their condition by engaging a pelercator in their own community. It aims
to createempowered patient networksach consisting of 500 to 1000 registered membeganised
around a team of peer educators. Peer educatoidprosmmunity members living with diabetes and/or
hypertension with reliable information and basidlskThe focus is on self-measurement of glucose

levels and adaptation of life style, including itidn and daily exercise.

A small salaried staff is employed by the NGO ttaklsh and support the semi-autonomous peer-
education networks to identify and train new peduwoators. The networks organise themselves under a
Diabetes Programme Manager (DPM), appointed jolgliMoPoTsyo and the local health authority. The
peer educators, who receive six weeks formal mginhave themselves recently recovered from ydars o
serious illness and gain the trust of their comriemibecause they can relate personal experienite of
effects of poor glycaemic control. Their recovelsoaleads them to gain credibility. After accretiga,

they qualify for basic equipment and supplies, Hase reported activities, and are allowed to idgnti

their home as a 'Patient Information Centre' foekig patient gatherings and education sessions.

Newly qualified educators will screen their commuyrior diabetes. Initial screening is based on &dul
self-testing with urine strips. The educator cols$leose with positive strips and confirms theisule
using a blood glucose meter. The critical levelsdusy the NGO are: FB&126mg and/or PPBG180
mg. Peer educators are also trained to take a eipgtient history using a form which records items
including the measurements of FBG, PPBG, BP, wjineose, weight, and height. Screening will start

! Because our research was focused on diabetes tgaigith or without hypertension), we will refer thabetes
only in the rest of the text, but it should be mbtieat everything applies to both diabetes and tigpsion patients
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within the peer educator's village and be extendeer a period of 1 to 2 years to cover an area

designated by MoPoTsyo in agreement with localthealthorities.

Newly detected diabetics can only become registenethbers after approval from the DPM, who
oversees all peer educators in the health disfrioe patient's record is then included in a dambas
follow-up by the peer educator, monthly reportingthe DPM to the health authorities and entry i

local network's own Khmer Open Source database.

New patients have to attend six classes at the lubrtieeir peer educator. At the moment, the contént
the sessions is mostly destined for new patients méed to learn the basics about diabetes, and cove
information about physiopathology, symptoms, loagy¥t complications, lifestyle and medicines andrthei
side-effects. The sessions are however attendediy of old and new patients. Patients are engmara

to stop smoking, become more physically active, tangither change or maintain weight. Peer edusator
discuss nutrition issues using the MoPoTsyo foadumd which is based on a Glycaemic Index (Gl) of
locally available food items. Every patient recsigecopy. Patients are provided with urine glusisps
each month and are encouraged to use these wittée hours of eating to detect after meal glucose
peaks. This relatively simple self-testing procedisreasily learned and reasonably reliable pralvitiat
kidney function has not deteriorated. Patients ase asked to perform a 24 hour urine test twice a

month. All test results are recorded in their seifnagement book.

If lifestyle changes produce insufficient resultghin a few months, or sooner if warranted by the
patient's condition, peer educators assist patiemtebtain an appointment with a specially trained
Medical Doctor (MD). This MD is contracted by MoPsyb to hold consultations at the local public
hospital once per week to initiate or change medieatments for diabetics. The MD prescribes fram
limited list of 20 medicines including insulin, thgh this is rarely considered appropriate. These
medicines are sold to registered patients at aighdd fixed price by a pharmacy contracted by
MoPoTsyo. Initial consultation costs are met by MdByo's Health Equity Fund. Thereafter, this Fund i
available only to the very poor, about 10% of pageand limited to the cheapest available presorp
options. MoPoTsyo will financially assist a patigatbuy insulin if glucose levels cannot be normedi

by other means.

In May 2011, 3078 people with diabetes were registewith MoPoTsyo. There are 63 patient
information centres of which 5 in urban slums. Tingt rural Diabetes Network started in June 2807
Ang Roka Operational District in Takeo provinceoifirJune 2007 to December 2008, peer educators in
the rural areas reached more than 80% of the adplilation, with 53,839 using a urine glucose strip
after a meal. Of those testing positive, 474 wengfioned as diabetic following a further blood ghse

test and all registered with MoPoTsyo. 67% had iptesly been unaware of the cause of their ill-Healt
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The retention rate of patients was very high, waitty 11% LTFU, of which 3% died, 4% left the area
and 4% lost interest (MoPoTsyo, unpublished data).

METHOD

We performed both quantitative and qualitative aesle in the first rural district where the NGO &tdr
working in June 2007 (Ang Roka Operational Districhkeo Province). This district is divided into 10
health centers, each of which is covered by one eeacator. The Health Centre coverage areas, here
indicated with codes ARA, ARB, ARC, ..., ARJ. For theantitative part of the research, we performed a
before and after study, comparing health statusaseline with health at time of assessment. Tosasse
long-term impact of the program, only patientshia program for at least two years were includeithén
research. The patients from ARC were excluded ftoequantitative analysis because they didn't tsave
peer-educator since July 2009. Many of these patienuld have been difficult to reach so their grou
would have been too small in terms of statisticalvgr to serve as some kind of quantitative control
group. However, some patients from ARC were inalugiethe qualitative part of the research because
they had the unique ability to compare living wéthd without the assistance of a Peer EducatorreThe
were no other inclusion- or exclusion criteria. farthe total of 204 patients that were at least&yén

the program as of July 2010 and still had a peaca&ur, a random sample of 150 patients was sdlecte
and contacted for participation.

The research consisted of the administration ofractired questionnaire, the collection of a blood
sample for laboratory analysis and a short clinicamination. For logistical and organisationaboess,

the research was done when MoPoTsyo carried oirt @h@onthly assessment. In this assessment the
patients come to a central point close to a headtiter or the house of the peer-educator earlyén t
morning for a short clinical examination and cdiiee of a blood sample. The blood sample is
centrifuged immediately and kept in ice, and is1¢farred to the laboratory when the assessment is
finished. During the examination BP, weight, hejghtlse and abdominal circumference is measured and
written in the patient booklet. Patients unablérdawel were visited in their home during the aftem, so
FBG data for these patients are lackiAger finishing the MoPoTsyo assessment, the paiarciuded

in our sample were given information about our aesle and asked oral consent for participation and

access to their data in the MoPoTsyo databasefgmndix Il for the information sheet).
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The questioning was done by a team of peer edchtum the urban slums, unknown to the patients in
the rural areas. The questionnaire was prepardtidoyesearchers on the basis of literature reviesv a
subsequently translated in the local language. Upmival in Cambodia, the questionnaire was
extensively discussed with the team of peer edusatm make adjustments in order to improve the
cultural sensitivity of the questions.

The questionnaire assessed the relative changeiisituation the patients experienced since jbiened

to program. A visual analog scale was used to tlggidhe change, ranging from 0 (much worse) to 4
(much better). For the questionnaire, see appeiwlidn the questionnaires three main themes were
explored: health, ability to control the diseasal atherence. These were subdivided into different
aspects. Under ‘health’, we placed (1) general bedllg, (2) psychological wellbeing, (3) physical
wellbeing, (4) ability to perform activities of diaiife and (5) health care resource usage. Théitalo
control’ was composed of (1) the feeling of beifdeato control their condition (self-efficacy), (8lf-
management, (3) disease-related knowledge, (4uaat towards the disease and (5) disease-related
expenditure. Finally for ‘adherence’, we looked(&} adherence to medication, adherence to lifestyle

adjustments ((2) diet and (3) exercise) and (4 ntimaber of times they check their feet for ulcera.

The data were entered into a database and madgraoos. For baseline data, the database of the NGO
was consulted. The statistical analysis was doimgUBPSS Statistics 19. For statistical signifieane
values < 0.05 were regarded as significant. Werchited the proportion of the patients who met the
recommended targets for FBG, BP and BMI at basding at assessment and assessed significance
levels by a McNemar test. We used the recommentigmbrgia (FBG <110 mg/dl) and BP targets
(130/80) for type 2 diabetic patients proposedheyAsian Pacific type 2 diabetes policy group. BibH,

we referred to the WHO cut-off points for Asian pigiions: 23 to 27.5 kg/m2 (defined in the study as
overweight) and 27.5 kg/m2 or above (defined indhaly as obese). Paired-samplest was used to
calculate levels of changes in mean FBG, whileBistl and BP Wilcoxon signed ranks 2-tailed test was
used because these variables did not follow a natisi@ibution. A logistic regression model was dise
assess the following potential risk factors for regching treatment targets for FBG, SBP and Blgé, a
sex and baseline FBG, BMI and BP. DBP was leftafuhe regression model because it usually follows
SBP.

We calculated a compound score for health, comindl adherence. Health and control have a maximum
score of 20 while for adherence the maximum isV¥6.created a subgroup for adherence that concerns
the patients that do not take medicines becaugectire control their diabetes by lifestyle adjusttsgn
=11). For them, the question on adherence to rmedids left out and the compound score on adherenc
has a maximum of 12. Median scores were comparea hgpothetical ‘no-change score’ (10/20 for
health and control; 8/16 for adherence to medinadiod lifestyle adjustments and 6/12 for adhere¢ace
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lifestyle adjustments only) by using a one sampl&t¥on-test. We assessed the correlation between
these different scores and the correlation betwthenscores and measured health outcomes, using

Spearman correlation.

Qualitative research was used to gain a betterratadling of how joining the NGO influenced theskv

of the patients, what problems they encounterdd/ing to control the disease and the role the phave
played in solving them. For thigje performed in-depth interviews in a purposive gienof 14 patients
and 3 peer educators, taken out of all patientsdrprogram in Ang Roka District. Patients weresidd

in consultation with the peer-educators and visitetheir homes by the researcher. The interviewsew
conducted by the main researcher, with the hel@rofinterpreter (not affiliated to the NGO). The
interviews were recorded and subsequently writtewrdand translated to English by the interpreter.
Patients were asked oral consent before participdee appendix V). For the analysis, Atlas-ti was

used.
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RESULTS - Quantitative Analysis

I. Characteristics of study participants and cohorttcomes

A total of 226 diabetic patients were in the prograr at least two years in July 2010, of whichviae
excluded because they did not have a peer sincg@ ZiGhe random sample of 150 patients, 7 reftised
participate, 2 did not show up for assessment,dbrhaved, 1 had died and 134 patients completed our
guestionnaire (FIG 2). Patient characteristics mnesented in Table 1. Patients were predominantly
women (73.7%) and 64.9% wepb0 years old. The median time in the program at tthee of
assessments was 29 months. When entering the pro@a7% of patients were underweight, 36.6%
were overweight and 12.7% were obese. The medidh &l SBP when joining MoPoTsyo were 170

mg/dl and 132mmHg respectively. Only 2 patientsesteking insulin at the time of assessment.

Patients> 2years ir
program in July 2010
n = 22¢

Excludedfrom
research (no peer
n =2z

Patients eligible fo
research
n=204

Patients randoml
selected for evalutation
n =150

No consent (n =

Did not show up fo
assessment (n = 2)

Moved (n =6

Died(n=1

Patients completec
guestionnaire
n=134

Figure 2 Flow chart
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Table 1 Characteristics of patients included in thesvaluation

Characteristic Value
Total number of patients 134
Health Center, n (%) :

ARA 5 (3.7%)

ARB 18 (13.4%)

ARD 15 (11.2%)

ARE 9 (6.7%)

ARF 3 (2.2%)

ARG 18 (13.4%)

ARH 27 (20.1%)

ARI 17 (12.7%)

ARJ 22 (16.4%)
Months in the program, median (IQR) 29 (26 to 33.25)
Age in years (n = 127), median (IQR) 54 (45to 61)
Age group in years, n (%):

<39 13 (9.7%)

40 to 49 33 (24.6%)

50 to 59 44 (32.8%)

60 to 69 29 (21.6%)

>70 8 (6.0%)
Women, n (%) 98 (73.7%)

FBG on admission (n = 125), median (IQR) 170 (161217)
BP on admission :

Systolic BP (n = 133), median (IQR) 132 (120 to 142)

Diastolic BP (n = 133), median (IQR) 82 (75 to 95)
BMI on admission, kg/m2, median (IQR) :

All (n = 132) 22.9 (20.8 t0 25.4)

Male (n = 34) 22.7 (19.51t0 25.5)

Female (n = 97) 23.2 (21.2to 25.4)

Underweight (BMI< 23), n (%) 17 (12.7%)

Overweight (BMI> 23), n (%) 49 (36.6%)

Obese (BME 27.5), n (%) 17 (12.7%)
Insulin, n (%) 2 (1.5%)

BMI = body mass index ; IQR = interquartile range

Il. Patients reaching recommended treatment target 3G, BP and BMI (table 2)

The proportion of patients reaching treatment tafgeFBG, systolic and diastolic BP rose signifitg
from 10.2%, 46.5% and 44.2% at baseline to 33.9%9% and 62.8% at the time of assessment
respectively § < .001). For BMI, there was a very small non-gfigant change in the proportion of
patients reaching treatment target at baselin®@¥¢pand at assessment (49.2%%¥(1.000).
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Table 2: Number and proportion of patients reachingtreatment target for FBG, SBP and BMI at baseline
and at assessmenFBG <110 mg/dl; BP <130/80; BMI 23-27.5 kg/m?)

FBG at assessment

reached target n (%) did not reach target n(%) total
reached target n (%) 8 (6.8%) 4 (3.4%) 12 (10.2%)*
did not reach target n (%) 32 (27.1%) 74 (62.7%) 6 (89.9%)

total

78 (66.1%)

40 (33.9%)*

118 (100%

* MeNar test p < .001

SBP at assessment

total

reached target n(%) did not reach target n(%) Total
= _g reached target n (%) 48 (37.2%) 12 (9.3%) 60 (46.5%)1
o § did not reach target (%) 37 (28.7%) 32 (24.8%) FDF%)
Nm

85 (65.9%)* 44 (34.1%)

129 (100%

* Mehlhar test p < .00

—

DBP at assessment

(]
© £
53
oS8

reached target n (%) did not reach target n(%) total
reached target n (%) 43 (33.3%) 14 (10.9%) 57206+
did not reach target n (%) 38 (29.5%) 34 (26.4%) (5328%)

total

81 (62.8%)* 48 (37.2%)

129 (100%

* Mehhar test p = .001

BMI at assessment

reached target n (%) did not reach target n(%) total
reached target n (%) 55 (41.7%) 11 (8.3%) 66 (50°0%
did not reach target n (%) 10 (7.6%) 56 (42.4%) (8B0%)

BMI at baseline

total

65 (49.2%)° 67 (50.8%)

132 (100%

° Mehar test p = 1.00D
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lll. Improvement of mean FBG, BMI and BP from baselirfable 3)

There was a significant drop in mean FBG from 18adidl at baseline to 138.4 mg/dl at the time of
assessmenp(< .001). Likewise, the systolic and diastolic Bi®gped from 134 mmHg and 84 mmHg to
124 mmHg and 77 mmHg respectivety< .001). The BMI of the patients did not changg#icantly,
from 23 at baseline to 22.8 at assessment@.160).

Table 3 Improvment of FBG, BMI and BP from baseline

Mean value at Mean value Mean Student
. . 95% Cl
baseline at assessment difference T-test
C (mg/di) 180.5 138.4 -42.06 [54.00: - 30.03]  p<.001
Mean value at Mean value Negative  Positive ranks Ties Wilcoxon
baseline at assessment ranks * *
BMI (kg/m2) _
=131 23 22.8 48 68 16 p=.160
SBP (mmHg)
N =129 134 124 37 89 3 p <.001
DBP (mmHg)
n= 129 84 77 35 89 5 p <.001
* Negative rank: value at baseline < value at asnest

Positive rank: value at baseline > value atsssent

IV. Risk factors for not reaching treatment target f6iBG, BMI and SBP (table 4)

We performed a logistic regression analysis totiflerisk factors associated with not reaching tneent
targets for FBG, BMI and SBP (table 4). For eaclihelse outcomes, a higher value of the outcome at
baseline was significantly associated with not héag treatment targets, even when adjusted foother
variables in the model. Older age %0 years) in itself was significantly associateithwiot reaching
treatment target for SBR & .038), but not after adjusting for sex, basekis, BMI and SBP{ =
.107). Younger age (< 50 years) was significantlyogiated with not reaching treatment target foGFB
(p=.034), and even more when put into the multatarmodel§ = .016).
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Table 4: Risk factors for not reaching treatment taget for FBG, BMI and BP

Patients not

Factors reaching target/ | OR 95% Cl P- aOR 95% CI b-
total of patients value value

Systolic BP (113 cases included in the multivariate model)
Sex (n = 129)

Male 13/33 (39.4) 1

Female 31/96 (32.3) 0.73 [0.32-1.66] 459 0.730.29 — 1.90] .526
Age (n = 123)

<50 10/46 (21.7) 1

>50 31/77 (40.3) 2.43 [1.05-5.60] .038* 2.15 [-85.46] 107
FBG at baseline (n=121) n/a 1.004 [1.00-1.01].216 1,01 [1.00-1.01] 131
BMI at baseline (n = 130)

<23 20/65 (30.8) 1

>23 24/65 (36.9) 1.38 [0.64 —2.73] .459 2.09 [0-8094] .092
SBP at baseline (n = 129)

<130 12/60 (20.0) 1

>130 32/69 (46.4) 3.46 [1.57-7.62] .002* 2,78 1p1-6.52] .018*
FBG (109 cases included in the multivariate model)
Sex (n = 126)

Male 19/34 (55,9) 1

Female 63/92 (68.5) 1.72 [0.77 - 3.85] .190 0,910.36 — 2.35] .852
Age (n =120)

<50 34/45 (75.6) 1

>50 42/75 (56.0) 0.41 [0.18-0.93] .034* 0,29 [040.80] .016*
FBG at baseline (n=118) n/a 1.01 [1.00-1.02] 32*0 1,01 [1.00-1.02] .045*
BMI at baseline (n = 126)

<23 37/63 (58,7) 1

>23 45/63 (71,4) 1.76 [0.84 —3.69] 137 1,04 [04347] .939
SBP at baseline (n = 126)

<130 40/61 (65,6) 1

>130 42/65 (64,6) 0.96 [0.46 —2.00] .910 0.86 T70-32.00] 727
BMI (116 cases included in the multivariate model)
Sex (nh =131)

Male 17/34 (50,0) 1

Female 50/97 (51,5) 1.06 [0.49 -2.32] .877 0.700.21 — 2.31] .558
Age (n = 125)

<50 27/46 (58,7) 1

>50 35/79 (44,3) 0.56 [0.27 -1.17] 122 1.049 5$0-33.17] .933
FBG at baseline (n =123) n/a 1.00 [1.00-1.01] 11.2 1.01 [1.00-1.02] .084
BMI at baseline (n = 132)

<23 11/66 (16,7) 1

>23 56/66 (84,8) 28 [11.01 - 71.23] <.001* 35.51 [11.61-108.61] <.001*
SBP at baseline (n = 131)

<130 33/62 (53,2) 1

>130 34/69 (49,3) 0.854 [0.43-1.70] .652 0.70 25%0-1.98] .506

* p values <.05
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V. Patients-reported improvemernn health, ability to control the condition and adirence

Figure 3 Self-reported improvement in health

More than two-thirds of patients
M much worse

100%1 Hworse reported improvement (better or
[CIno change
Wbetter much better) in terms of health (FIG
[Imuch better
80%] 3), control (FIG 4) and adherence
(FIG 5)

60%7

The cumulative percentage of

0% patients  reporting improvement

(‘better’ or ‘much better) for

0% health-related questions were 89.5%

for general wellbeing, 79.2% for

physical wellbeing, 76.1% for

0%

general physical psychological ability to health care . .
wellbeing wellbeing wellbeing  perform ADL  resource psychologlcal WeIIbelng, 73.8% for
usage

ability to perform activities of daily
life and 75.4% for health care resource usage otispty. Psychological wellbeing was the outcoméhwi
most reported negative evolution, with 16.4% ofigras feeling ‘a bit’ or ‘much more’ sad or anxious
than before. This concurs with the findings in thalitative part of the research, where patientented
feeling much better physically but having worrié®at the future because they realized they woul@ ha
to take medicines for the rest of their lives aretevnot sure they would have the financial capaitntyo

SO.

Even more patients reported improvement (‘bettetiraich better’) for questions concerning a feelaig

being able to control their disease. Tt  Figure 4 Self-reported improvement in abilityto control the disease

cumulative percentage of patients
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respectively. Patients in the in-depth 2oy
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increase in knowledge after joining MoPoTsyo arrthbility to control their disease simply becao$e

knowing what is wrong and what they can do.

. . . As for adherence, a total of 94.8% of patients
Figure 5 Self-reported improvement in adherence

reported to eat ‘a bit’ or ‘much more’ healthy

Wmuch worse

100% - Bworse than before they had joined the program;
Clno change
Moetter while 67.1% of patients on medication
[much better

8% indicated to take their medication ‘a bit’" or

- ‘much more’ regularly. However, when asked
60%7
more detailed questions, it became clear that

sl many patients faced problems with following
the diet, as discussed in the qualitative part.
20%1 Exercise is somewhere in between (85.5%

reporting ‘better’ or ‘much better’). The lower

0% score than for diet could be explained by the

diet exercise medication check feet

fact that some patients are too busy to do

exercise or are unable because of comorbidityflynjmsnt pain.

VI. Compound score for health, ability to control tleendition and adherence (table 5)

The compound score again shows that patients egpartgeneral improvement in their health (median
score 17/20), ability to control the condition (rimdscore 18/20) and adherence (median score 1d/16
patients on medication, and 12/12 for patientsif@stlyle adjustments only). These median scores are
significantly higher than what would be expecteth#ir situation in general had not changed (hgakh
.001, controlp < .001, adherence mgu< .001, adherence lifestyfe = .002). It also shows that the
minimum score for health (3/20) is much lower titha minimum score for the ability to control the
condition (10/20). However, the number of patienith such a low health score is low, since thet firs
quartile is at 13/20. The low score could be beeanfsco-morbidity or because of inability to buy

medicines due to financial problems.
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Table 5: Compound score for health (/20), abilitya control (/20), adherence for patients on medicain (/16)
and adherence for patients on lifestyle adjustmentsnly (/12)

Health score| Control score | Adherence score (med)| Adherence score (lifestyle)
(n=129) (n=127) (n=120) (n=11)

Mean 15,64 17,35 13,31 11,73
Median 17 18 14 12
Minimum 3 10 5 10
Maximum 20 20 16 12

Q1 13 16 12 12

Q3 20 20 16 12

VII . Associations between compound scores and betweatth score and health outcome
There was a significant association between spbited improvement in health and self-reported
adherence to medicine & .639;p < .001), as well as with the feeling of being aoleontrol the disease
(rs = .654;p < .001). We found no significant association betweelf-reported improvement in health
and self-reported adherence to lifestyle adjustmént .139;p = .793). These were only a few patients
though (n=11), with high scores on both adherenu@ lealth. In addition, there was a significant
association between feeling of being able to cott disease and self-reported adherence to niedica

(rs = .628;p < .001), but again not with adherence to lifeshdgustments (= .875;p = .052).

As for the relation between self-reported improvetaeand actual health outcomes, there was a
significant association only between total healtbre and difference in FBG between baseline and
assessmeh(r = - .220;p = .019). We found no significant association bemealth score and BP or

BMI, or between the other scores and the measwalthhoutcomes.

> We calculated the difference in FBG as the valuasaessment minus the value at baseline, resiftinggative
values for patients with a drop in FBG. The asdamiais therefore negative, the higher the heatthres, the lower
(i.e. more negative) the difference in FBG (andstthe higher the drop from baseline).
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RESULTS - Qualitative Analysis

I. Symptoms before joining MoPoTsyo

While most patients in high-income countries getgdiosed with diabetes type 2 before they have any
symptoms; all patients interviewed indicated thag lsome kind of problem before joining MoPoTsyo.
Most mentioned were being tired and thirsty, fregumiction, losing weight, bad wound-healing and
unclear sight. As illustrated by the testimony némf the patients:

| always urinated, | didn’t sleep before | joinedRbTsyo and | didn’t know diabetes. Before | way th&n
and had to go to the toilet very often. It was @esiand | just wanted to sleep. | stayed in onegladidn’t

know what to do. (P1: female, diabetes, insulin)

II. Finding out they had diabetes and joining MoPoByo

Peer educators should go around their village forim people about diabetes and hypertension and
perform urine test to see if anyone suffers frombdies. Many patients indeed indicated that the pee
came to their house to do the test. Others howgetiinto contact with the peer in many differeratys,
indicating that, by the presence of the NGO, thamtpms of diabetes got known in the community and
people knew the role of the peer educator andelgtlwoked for him/her when they wanted to be twkste

One patient for example, diagnosed herself byrgskier urine and subsequently went to the peer
educator. The word diabetes in Khmer is ‘sweetfsugie’, and it is known for ages that it can be
diagnosed by the observation that ants and insesisto this type of urine, or simply by tastingrtank
1957).

| tasted it [my urine]. It was sweet so | wentnteet the pair educator for this disease. | was veakrso |

went to check my urine by this other person whodialdetes (P1: female, diabetes, insulin)

Another patient told us he was forced by his ckitdito go to see the peer educator because they
wondered he had diabetes. His children were weitaidd and were working in the NGO-sector so they

knew about the existence of MoPoTsyo and what they

While | was going to the farm [ fell from the bredgnd my wound did not recover. It was not easyute
and my wound got worse. My family wondered | wiasoilthey brought me to Calmette Hospital, but they
didn’t see the diabetes. After that, | got thinmed thinner. Then my children forced me to meefpter
educator because they wondered | had diabetes. Whamt to MoPoTsyo the peer checked my blood

sugar (P2: male, diabetes and hypertension, oralinaion)
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Two patients said they went to the peer becauseréo®gnized their own symptoms as possibly resylti

from diabetes, one of them because his/her siagediabetes too.

| know MoPoTsyo by phone. | called the peer educatd asked to check my blood. My sister used & ha
diabetes and my hands and legs were swollen. Itthesame as my sister’'s disease (P13: male, diabet

and hypertension, new patient)

Before | joined MoPoTsyo | always went to anotheetdr and | spend a lot of money (...) | went to Aata
and Takeo Hospital, but the doctor never testedandiabetes. And then | thought | might have diabeso
| went to meet the peer educator and had the btesti(...) | knew about the symptoms of diabetes asich
unclear eyesight, tired and no energy; so that'sy Whvent to see the peer educator (P4: female, etiedy

oral medication)

Interestingly, one patient was referred to the pelercator by the doctor at Ang Roka Hospital afng
diagnosed. Education on chronic conditions is ailydacking in the medical curriculum in Cambodia,
so most doctors do not test for diabetes and woeler give patients advice on lifestyle adjustmesigs
illustrated by the experiences patients had wighhtbalth care system before they joined MoPoTshis T
case shows that the existence of MoPoTsyo doesonigt increase the awareness of diabetes at

community level but also amongst health care pergid

Before | was very tired and thirsty and | alwaygated. The doctor at Ang Roka checked my sugasaitt
to me | have diabetes. He told me to diet, donttsseeet and told me to meet the peer Mr. Now wies li

close to me (P5: female, diabetes, insulin)
Another patient was called by the chief of theagh after being diagnosed by the doctor at Ang Roka

The doctor at Ang Roka Hospital told me | have efab, but he said only | had to take medicine. idendt
tell me about diet and exercise. | bought medidinen Ang Roka pharmacy. It is a bit expensive,dnsp
10,000 riel per week. (...) Then the chief of villagded me and told me to go to the peer educatonisse

(P6: female, diabetes and hypertension, oral meitinano peer since 2009)

[ll. Encounters with the health-care system beforgoining MoPoTsyo

With the exception of the doctor that referred gasient to MoPoTsyo, most doctors did not tell gatis
they had diabetes and did not give them any adwicdiet and exercise. Patients had similar expegien
as the patients previously questioned by Men (2a@¥ing that the doctor did not communicate aumst j
gave them medicine, and that they had spend & lmibaey; leading to discontinuation of treatment or

healer shopping.
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| fell ill so | went to the village doctor and hbaecked my urine. The doctor didn't tell me | haabdites, he
just injected serum or medicine (...) It didn’t gettler. | spend a lot of money for 4 months ($8Q)y dor
medicine. To buy medicine, | had to go to Ang Rifl@macy. | went there by moto-taxi, which was nee
cost. [After 4 months the peer came to test at hmrse] (P3: female, diabetes and hypertension, oral

medication)

He [private doctor] just gave some advice to buylitiee at the private pharmacy. | went to this doaine
time per week for one year. It was too expensivé stopped going there and started to take Khmer

traditional medicine (P14: female, diabetes anddnygnsion, old, poor, oral medication)

One patient was seriously ill before joining MoPgd's- her blood sugar was 600 on admission (Van
Pelt, personal communication) — and she had mamyndsthat wouldn’t heal. The doctor at the hospital
told her they had to amputate her leg but she eefsd went back home, thinking she would die.
Eventually she was found by the peer educator gantled on insulin. It went much better but she got
small abscesses from the injectibaad developed a fear of needles (Van Pelt, personamunication).
She is now taking oral medicine and feels muchebeMoPoTsyo pays for her medicines through the
HEF because she is very poor (Van Pelt, persomahremication).

| was seriously sick and went to Takeo Hospitak dbctor told me to operate my legs, but my husband
disagreed to cut my leg. He told me to inject somaélicine for about 30 000 riel and | told my husiham

go back home and invite the monk to pray for merbdfdied. | am poor and had to sell everythingrfty
illness. | spent 800 000 riel in 20 days. | eveld soy cow. He [the doctor] let me go home becausddl

him if | died over there my family didn’t have mpne transport my body home. | spent 10$ for Tuk Tu
went home and prayed. Then Mr Roun, the peer edyaame to my house and he tested me to find this
disease. He injected insulin but now | take pilkxduse | am very afraid of the needles becausé | go
swollen wounds on my body (...) If it wasn’t for M@Bygo | would have passed away (P12: female,

diabetes and hypertension, insulin before now oratlication, HEF)

One patient was treated for free in a state hdspitsha send home when he got better. They told thém
was recovered so he stopped using medicine. Wisetohdition deteriorated again, he couldn’t gahte t
clinic anymore because he was regarded to be ‘cupdter joining MoPoTsyo, the peer told him

diabetes cannot be cured.

IV. Role of the peer-educator

All patients indicated that the peer educator tbkein about diabetes, not to eat sweet, to eat brimen

% Since it is very rare to have abscesses fromimsiugrapy, she probably had lipohypertrophy atétipn sites.
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green beans and vegetables and to do exercise. &qtieitly referred to the food pyramid they had

received.

| have the food pyramid of MoPoTsyo in my houseatth it when | eat. | stick it on the wall of mgom

(P10: female, diabetes, hypertension and joint degation, oral medication)

Of the patients on medication, most said that ther tnelped them to inject medicine or gave them the
medicine. Only two patients mentioned that the @@eompanied them to a doctor in Ang Roka for the

prescription of medication, one of which was a ypwoman (26yrs) on insulin.

He [peer] told me to use medicines and made an iappent for me at Ang Roka to get the medicines (P7

female, young, diabetes, insulin, no peer sincé®p00

In MoPoTsyo, usually patients get diagnosed orrtakéoy the peer and are then send to the clioicaf
consultation and the prescription of medicationgtessary. The peer will accompany the patierthdo t
hospital to act as intermediary and it seems thiattespatients do not really take note of the preseric
the doctor. Previous qualitative research in theON&ready showed that some patients referred to the
peer askrupeet’, which is Khmer for doctor, indicating that theg dot draw a clear line between the
peer-educator and health professionals. It is plesthat many patients do not fully understand vthat
peer can and cannot do, and some talked aboute®e qpming to their house for testing and then

immediately injecting insulin, which is highly ukély.

The peers confirmed that many patients saw theandaxctor and asked them for advice about any health

problem. They would then tell the patient to gehte health center or hospital.

They believe me to be a doctor that can look dfiem and explained them about any problem they have
with their health. | say them to go to the heakdmter for general iliness because | only know alutiabetes

(peer 1: male, diabetes for 3 years)

When they ask | tell them “I am not a doctor | ampeger educator, | have no medicine for you andn caly
explain you about sugar”. If they have other pebk | tell them to go to the health center or tbetor

(peer 3: male, diabetes for 2 years)

Peer educators, as providers of basic care shoulded know their boundaries, but should also
adequately refer patients in case of more comglithtalth problems. Merely telling patients to ge a

doctor is not enough, because they often do nowvkmbere to go or lack money. With more incentives
and reimbursements peer-educators could become pnoaetive and even accompany patients to the
hospital or health center where necessary, especiien they are complaining about diabetes

complications. One patient told us the peer edusatote her complaint down in her patient book dhidt
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not give any advice, and another patient knew whego but didn’t have any money. The peer educator

could have investigated whether she was eligibledmpensation by the Health Equity Fund.

| still have problems with my eyes and | don’'t kinaleere to go. | told the peer about my eyes androge it
down in the book. He did not give any advice. | @&naid of blinded eyes (P7: female, young, diabetes

insulin, no peer since 2009)

| have troubles with my eyes but if | want eye daraist go to Takeo Hospital. | cannot go becauden't

have money (P10: female, diabetes, hypertensionaniddegeneration, oral medication)

To explore how they saw their own role, we askedrpeducators whether they felt responsible for
patients who were not doing well and how they death them. While they dealt with ‘demotivated’
patients in a similar way, they differed in theiew on their own responsibility, as illustrated the

responses of two of them:

It's not my responsibility because | just advisenthto use medicines. If they don't care to looleraft
themselves that is their responsibility. | wardrthwell but if they say they do not follow me, ugsto them.
| always advise them to do well. | tell them thay do what they want because it is their right, huhey

want to be in good health they can follow us (deenale, diabetes for 3 years)

If their health is bad, it is my responsibility,da@ise | control all patients (peer 2: female, diggsefor 20

years)

It is interesting to see that some peer educasies tip responsibility for the health of ‘their gatis’,
while the goal of peer educating is to empowerguasi so they could be responsible for their owrithea
through self-management. This phenomenon was segroblematic by the founder of the NGO, Maurits
Van Pelt, who mentioned that many older patientabe entirely dependent on the peer educator thstea
of building up a capacity to look after themselweithout the help of the peer (Van Pelt, personal

communication).

In fact, patients could not imagine looking afteemselves without the help of the peer. All but eaig
they needed the peer for getting cheaper medigifermation and follow-up of their blood sugar.idt
true that few patients have a glucometer, so tieegrhe peer to check their sugar level. The oafiept
saying she didn't need the peer anymore was a yowomgan (26yrs) on insulin who said ¢an do
myself without peer. | know which medicines | riebdt afterward she changed her mind and said she

still needed himtb bring me some medicine when | am Busy

Patients said they would need the peer forevemate ltheaper medication. The situation of patiemts i
ARC, where the peer had been gone for more thaag ghows that patients are unaware of the fatt th
they could still go to the pharmacies subcontrabiethe NGO as members of MoPoTsyo, or be eligible
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for the Health Equity Fund. The peer was not seen facilitator for accessing these benefits, Isud a
precondition. One patient went to buy medicineéhatgharmacy in Ang Roka only when she felt sick and

went to the health center in the village where ttlegcked her blood pressure, but not her sugar.

Since the peer stopped, it has changed becauseel toago buy medicine myself. Before | could gihéo

house of the peer educator to get medicine. Nownwleel sick | go to Ang Roka to buy medicines It’
3000 riel. I go buy from Ang Roka but when peercathr worked, they shared medicine free for mel(...)
never check blood sugar, |1 don't know how my sugaow. | always go to check my blood pressuréaet t
health centre in my village, but they don’'t chelok sugar (P6: female, diabetes and hypertensioal, or

medication, no peer since 2009)

V. Change in life after joining MoPoTsyo

When asked about their current situation, respongs® mixed. For some joining MoPoTsyo had
changed their life profoundly and many patientsl ghey felt much better. Some mentioned they had
picked up their normal life again and had regaittemdr ability to perform their activities of dailife,

such as working in the field or cutting wood foioking. As mentioned by one of the patients:

| feel happy because | can do my normal work adjancarrying water and running around the house. |

don’t have any headache and unclear eyes anym@&ef¢fale, diabetes, only diet and exercise)

Others however, were still suffering from the syamps of hyperglycemia due to problems they faced in
trying to get their condition under control, asagdissed further.

One of the most important things the peers gaveptients was knowledge. Many emphasized that,
since they joined MoPoTsyo, they know how to takeecof themselves. This seems very obvious, but
this empowering effect of information, lies at theart of the benefit of (peer-) education. Simply
knowing what is wrong and what they can do abougives patients the ability to self-manage their
disease. Especially for patients who can contrll tllisease only by lifestyle adjustments, sines¢hare

measures they can take up by themselves and ardindted by external circumstances such as the

availability of medicines and financial constraints

It's not like before, | have a new life. My lievery good since | joined MoPoTsyo because | kmmwto

take care of myself by doing exercise and folloviregdiet (P5: female, diabetes, insulin)

| can control my disease because | take medicimefaliow the diet. Before | didn’'t know | have déés
and | didn’t diet but now | know so | carefully set all the food before | start eating (P8: malghittes,

hypertension and overweight, oral medication)
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MoPoTsyo helped me because now | know how to protgself, when we know our sugar level we can
diminish it by doing exercise or follow the diebwthat | know that, I'm not afraid anymore anddnc

worry so much. When | am worried, | diet. | cantcoh(P11: male, diabetes, only diet and exercise)

As mentioned in the introduction, Lorigt al. found in their research on self-management edutati
programs that it was not behavior change that wgrsfigsantly associated with health status, buf-sel
efficacy; pointing out the importance of merelylfieg able to control your condition to improve your
subjective health status. This would explain whynsany patients said their lives had changed for the

better after joining MoPoTsyo, although many ofth&till had symptoms and faced financial problems.

Another benefit, related to the previous, that Wwesught up by some patients was the feeling ofdein
normal. By being able to get their disease undetrob they were able to restore their previousdiv

Because | can take care of myself | can live litteexs again. Before | was very afraid and now | aeny

happy because | live like others as usual (P9: fentiabetes, only diet and exercise)

Pointing out that diabetes patients can have a aldifa, was mentioned by one of the peers asadegy

to motivate patient&nd | show them that | have diabetes, but | ane like normal people (peer 3)”

Another great benefit from joining MoPoTsyo wasafiial. As mentioned in the introduction, the aafst
diabetes medication in Cambodia is high. A 10mL wfainsulin in Phnom Penh costs 16 USD, while
none is available in the provinces. MoPoTsyo bagsllin from Insulin For Life Australia, and distutes

it to subcontracted pharmacies where patients etia mL vial and 5 syringes (100 unit per ml) Tdar
000 Khmer Riel (2.6 USD) (Van Pelt, personal comitation). The doctors working with MoPoTsyo
only prescribe from a fixed list of generic med&snwhich are also bought by the NGO and distribute
to the subcontracted pharmacies. Patients buy #tevorld market reference price and very poor pédie
can be helped by the Health Equity Fund. Despieattded margin, which is used to recover the adsts
the whole peer educator intervention, the price dimbetes medication in pharmacies contracted by
MoPoTsyo is much lower than the Cambodian markéteprused by the private pharmacies, as

acknowledged by many patients.

I am very happy that MoPoTsyo came to help mermoa,tbecause without MoPoTsyo, | would spend a lot
of money for this disease and would have to mylaetl and my health would be worse (P4: female,

diabetes, oral medication)

Before | sold my land for my treatment. After hjgd MoPoTsyo | spend a little money and my health i

better (P10: female, diabetes, hypertension ana jgégeneration, oral medication)

MoPoTsyo helps me, | don’t pay money for my pild eny husband also works to get some money for my

health (P12: female, diabetes and hypertensionylimdefore now oral medication, HEF)
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| still worry, but only a little bit because | cdmy medicine from MoPoTyso which is cheaper than the

private clinic (P13: male, diabetes and hypertensiwew patient)

The NGO is reluctant to fund the medication ancegivaway for free because they depend on donor
contributions, for which the continuation is ungotable. In addition, the government does not put
chronic conditions high on the agenda. If the NGQuld get more funding from the government or
international donors for longer timeframes it wodltkoretically be possible for them to financially
support more patients but currently they are stg\for financial sustainability. When talking abdliese

issues, one of the peers mentioned:

HIV programs give medicines and materials for frsPoTsyo cannot give medicine for free because
diabetes is not a transmitter disease so the gawent does not care so much (peer 1: male, dialfetes

years)

VI. Problems faced by the patients

Poverty

Since MoPoTsyo can only provide medicines at a tavest and not for free, it can be anticipated that
many patients will still face financial problems. &ddition to medication, patients also have to foay
glucose strips, laboratory tests and transporthe pharmacy. Although MoPoTsyo also provides
laboratory services at a lower price than in thieliplor private sector, which is very much appresdaby

the patients, it adds another cost to the managenfieimbetes.

Many of the patients with financial problems wee bnes that had lost a lot of money trying to fimd
pay for treatment before they joined MoPoTsyo. Sahéhem had sold all their land and had almost
nothing left. Especially older women with littleguort from their relatives and neighbors and pasiem
insulin were vulnerable to financial hardship. Bats without money had to discontinue treatment,
leading to a deterioration of their health statod the development of complications.

| still feel pain but sometimes | am fine, althoulgkhlon’t have medicine. I'm always dizzy and very
exhausted and | have unclear eyes and no polvearn a litle money for eating every day. Before,
MoPoTsyo helped me for insulin, | got for free. Ndwlo not take medicine because | don't have any

money. My children are poor so they cannot helfPde female, diabetes, should be on insulin)

I lack money to buy rice and to pay for transpadat | did not take medicine for 6 months becaugad
broke. | fainted two times. (...) My husband earnaegydo pay for medicine. My family looks after md a
my neighbors pity me. When they have vegetablestisoes they give me (P3: female, diabetes and

hypertension, oral medication)
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| spend 10,000 riel [2.4 USD] per month. When | ‘tidvave money, | don’t buy the medicine but when |
have | buy. Often | buy it for one month to take tablets a day, but then | have to take only omeday

because | don’'t have much money. | also diminismftwo to one per day when | am better. Sometime |
have to stop taking medicine because | don’'t hasaey (P14: female, diabetes and hypertension, old,

poor, oral medication)

The story of one patient, who had to sell her lenbuy medicines from a private pharmacy, is illatte

of the financial problems faced by patients, howytltan be pushed into poverty by the health-care

system, the effects it has on adherence and thiitygo control the disease. She now lives al@rith

her father and has no children to support her.iShdten unable to buy medicines because she has no
money, and she has no more land to sell. When ah@d money, she discontinues treatment or breaks

her pills in half.

| used to go to the hospital in Takeo but the dodidn't tell me | had diabetes. | bought mediciréshe
private pharmacy in Takeo for six months and theming Roka. | went there every 20 days during 6
months. It was expensive; | spent 60,000 riel [T per 20 days. | sold my land for treating mpeis.
Now | have only a small cow left and live with niy father. Sometimes | didn’'t take medicine becduse
didn’'t have money so | took Khmer medicine. | wibete three time during three months but it did not
improve my illness. Khmer medicine is cheap butrBmisport it is expensive. Then when MoPoTsyo came
to my house, | knew | had diabetes. After | joiMaPoTsyo | spend a little money and my health got
better. But I still do not have enough money. Myila is poor but sometimes my nephew gives me some
money. | cannot get money from someone else betaaoset have land to sell again. When | run out of
money, | don’t take medicines or | reduce it frone @ill to half. | have troubles with my eyes utwant

eye care | must go to Takeo Hospital. | cannot goaose | don’'t have money (P10: female, diabetes,

hypertension and joint degeneration, oral mediaatio

Patients were not the only ones with financial pFots however, peer educators and the NGO itself als
reported financial difficulties. Peer educatorseiee a small salary for the work they do but thiéwaid

it was insufficient to cover their costs. In thegatients should go to the peer educators’ house fo
follow-up, but peers told us they often had to geisit demotivated patients leading to high expemeds

on gasoline for their motorbike. Peers get a beeyobm the NGO but they told many patients lived to

far or it would take too much time to go with thikey so they preferred to take the motorbike.

It's not enough.. Before | got $40 or $50 per momtih now | get only $10 per month. When | go tockhe

the patients | need money for gasoline (peer heties for 20 years)

Some patients live far away and it takes a long ttmreach them and | do not have enough money for
petrol (peer 3, diabetes for 2 years)
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Diet and Exercise

All patients told us they followed the diet and digercise every day, but after some discussion the
problems they had with these lifestyle adjustme@tsie up. As for the diet, the biggest problem was
switching back to brown rice. Not only because ihdt always easy to find, but because eating witite
has become very common since the nineties. Belfieréntroduction of machines that husk the rise¢€o i
white polished form all Cambodians handmilled th&e, which leaves more of the protective vitamin
rich film and bran. At present however, Cambodieaslarge quantities of white rice — it makes upo80
of a typical meal — and patients found it diffictdt change this (Van Pelt 2009). This machine pelis
rice has a very high glycaemic index, so patiem¢s avised to replace it with healthier whole rice,
handpolished or less polished if a machine is ushd. white rice aside, most traditional Khmer dishes
are tasty and healthy, using a range of differegetables, and fish is often the principal sourte o
protein. However, there is a tendency to add spodsmf sugar to many of the dishes. The intakeatif s

which is even added to tropical fruit, is also high

Patients that were able to produce whole rice aod gegetables themselves had no problems following
the diet. Some patients however, told us they dikimbw how to make whole rice and where to findtit.
seemed that peer educators would advise patientatowhole rice but did not give any further

explanation.

| eat brown rice every day. | buy it from othersedt vegetable too, some | grow and some | buy. It’
difficult because my house is far away from thek®iso | cannot eat vegetable every day, just gome

(P7: female, young, diabetes, insulin, no peeresi2@09)

| don't eat brown rice because | cannot find iteyHpeer] don't tell where to buy, they have judttme to
get it from a machine. But | don’t know where thechine is (P6: female, diabetes and hypertensical, o

medication, no peer since 2009)

I don’t have machine to produce brown rice. Andohd know where | can buy it. He [peer-educator]
didn’t tell where it is. | asked him but he told teeuse a Khmer machine to produce it, but nobaotyms
about this Khmer machines. The old generation kbetmhey died and young generations don’t know it

(P11: male, diabetes, only diet and exercise)

This inability to produce whole rice is surprisingince the overwhelming majority of MoPoTsyo
members are farmers who should know how to handimdlrice they harvest themselves (Van Pelt,
personal communication). This is a very cumbersproeess however, so patients might prefer to ask th
local miller to make less polished rice for themt hot every machine will have that function. Maybe

patients simply do not want to do the effort to agitle some of their grown rice in order to hantinil
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themselves. Nonetheless, as for referring patientise health center in case of complications, welds
still recommend that peer educators take up a maractive role in making sure patients have thétgbi
to follow-up their advice. Handmills to produce daice can be bought in Ang Roka for 35,000 riels
(USD 8.75) and some peer-educators already uffepitssible, all peer-educators could be given saich
machine to be used by them and the patients, least to demonstrate how to use it. If they dohate
and use it themselves they shouldn't expect patiento it either. Peer-educators carry the higtaldru

of having to set the example.

Another problem with whole rice is that it does have the same taste and texture as white rigdsdt
doesn’t produce the same ‘high blood sugar rusit white rice does because of its high glycemieind
This proved especially problematic for patientskiong for an entire family, since relatives woulduse

to eat whole rice. One patient said her father wable to eat it because he did not have any reetéa t

and it would be too burdensome to cook two sepaliatees, so she eats only white rice.

| ate brown rice before but my children complainedne that they cannot eat brown rice. Now | eaitavh
rice, but only a little every day. | told my chiglr it's healthy but they cannot eat it. | eat moegetable
such as waterlily etc. | have enough vegetable mdomy house and | can sell some also (P9: female,

diabetes, only diet and exercise )

One older patient had difficulty with following thdiet and taking his medication regularly because o

forgetfulness:

I have some problem with myself. I'm afraid to satnething that | must not eat and | don'’t take miedi
regularly. | eat sweet something | stop eating@lith | am eating. | never eat sweet but sometifosgkt
| eat sweet and then | remember | stop quickly (@P&le, diabetes, hypertension and overweight, oral

medication)

Others admitted to eat sweet sometimes, for exampleeremonies. Many found their own way to
balance the different aspects of the diet, for gtarhy diminishing their portions of white rice iaad of
switching to brown rice. These changes allowedep#dito follow the recommendations of the peer as
best as they could, while still enjoying their needs stated in the introduction, eating is a daitivity

with a central place in human life, which coulddea a trade-off between health and well-being.

I know from the food pyramid that | should eat meegetable and less meat. | eat sweet, but not miuch
never diet all the time, when | finish eating | sateet for one spoon or two or | eat sweet at partg
special ceremony. | do not eat brow rice, but lidish white rice, or eat green been instead of broige

(P11: male, diabetes, only diet and exercise)
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As for exercise, older patients had trouble doirgreise because of general joint degeneration ame s

younger patients stated they did not have timeotexarcise because they were too busy working.

Before | did exercise everyday but now | cannottdmymore because | am sick. | cannot run and walk
because | have pain in my legs and hands (P8: ndikhetes, hypertension and overweight, oral

medication)

I never do exercise; | walk and plant my farmdoh’t have much time, when | wake up | go to mgnfar

(P7: female, young, diabetes, insulin, no peer sincé200
Most patients however, counted working as exercise.

| do exercise every day. | do on early morning amdk at my house, sometime | plough my field g®hd

half a day in doing exercise (P5: female, diabeiesylin)

| farm every day, | take the water for my vegetadnde pigs, and | don’'t want my children to help me
anymore. Before | slept late, now | wake up at@ozk everyday to do exercise (P9: female, diahetely

diet and exercise)

Talking to the peer educators shed some extra dighwhy some patients had difficulties with followi
— or did not want to follow — their recommendatiofkey all thought that forgetfulness was an imgatrt

reason for patients not following up:

This disease makes them forget. Sometimes | expladid patients and they get around 60% or 70%.e&om
forget because they getting old and easily forgaey just remember what is important but they canno

remember clearly (peer 1: male, diabetes for 3 gear

When | explain some cannot remember because d&patients often forgot. Some patients always forgo

when they are feeling well (peer 3: male, diab&e2 years)

This last point touches upon something more thagetfulness, i.e. the fact that some patients behav
differently when they are feeling better. Eachlad peer educators had problems with some patieats t

did not follow their advice when feeling better ilisstrated by this remark:

As peer educators we have a lot of difficulty. dtignts are very worried, they take their medicatio
carefully by themselves. But when their disease lgetter they don’t want to follow our advice, thian’t

care (peer 2: female, diabetes for 20 years)

Whether this is a bad thing, will depend on theegudls level of knowledge concerning diabetes disd i
treatment. If patients do not understand that degbis a chronic condition and that they are sidk’
even when they do not have any symptoms, peer tmacghould increase their efforts to inform thdim.
on the other hand, patients have adequate knowlkalgjeise this to adjust their treatment to thetlhi

47



control, they should be given the liberty to do Been if this means they don't follow up the advafe
the peer. One patient told us she would diminishrhedicine-intake when she was feeling better and

would increase again when she got worse, in sdarche optimal dose to control her blood sugar.

Besides patients that cared less when they welieddetter, peer educators also told us abouepti
who seemed not to care at all. As mentioned befose all peers felt responsible for the behavior of
‘their’ patients, but they would all spend more g¢imwith these patients and increase their efforts to

convince them of the importance of following thadtvice.

When they get advice from me they only follow théca for a while, afterward they don’t care. | don
know why, because in front of me when | explaiy #a ‘yes, yes, yes’, but afterward no. But | cirgo
into the patient’s mind. They always say yes lmatninot see what they think. | will try to explage&n and
again and again and explain the reason why theyilshtake care of themselves and their health (@eer

male, diabetes for 2 years)

This is important because, after initial intaketigrets who are forgetful and the ones who do nog,ca
will need the peer the most, but will also be thesthat don’t go to the peers house for followRging

able to visit them in their homes to try to motazdhem is an important benefit that comes with peer
educating. It also consumes time and money fronpéeg-educators though and dedicated peers will end
up having financial problems. This stands in staoftrast with how peer-education in currently vidwe
by donors and international agencies. In the repbrthe 2007 WHO consultation on peer support
programs in diabetes we can read: “peers are formetognized, but not compensated. Their role and
contributions to diabetes care are acknowledgedhkbir communities; but they are volunteers, not
employees”. Maurits Van Pelt is aware of the protddaced by the peers and would like to increasie th
salary but donors are pushing the NGO to move ¢duhtary community service’ and even make this

conditional to receive funding (Van Pelt, persaz@mhmunication).

Curability of diabetes and worries about the future

Besides all the above mentioned problems, patieatsconcerns about the future, since almost all of
them fully realized that diabetes cannot be cufidds is a very interesting finding since qualitativ
research in 2007 amongst diabetes patients in Cdimbad shown that some believed diabetes could be
cured by traditional medicine (Men 2007). Both ditds and HIV/AIDS patients were included in the
2007 research, and it was found that HIV/AIDS patiehad changed their ideas about the curability of
their condition in comparison to another study awidd in 2000, while diabetes patients had not. The
authors concluded that this was due to the apmtpinformation HIV/AIDS patients had received
through NGOs, while diabetic patients still receivanflicting information about their disease atgl i
treatment. The fact that patients who had joinedPdltsyo had changed their ideas concerning tradition
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medicine and the curability of diabetes after réiogi adequate information from the peer educators,
would support Men'’s conclusion that patient belidépend on the amount of information they have and

the role NGOs can play.

Patients told us diabetes cannot be cured bugtfitlie delayed”. One patient used the example of HIV
“no, it [diabetes] cannot be cured. It can just belayed, like HIV (P#emale, young, diabetes, insulin, no peer
since 2009)During an informal conversation, one of the pasesten called diabetes “the little brother of
HIV” (field notes).

Although most patients were clearly convinced tHatbetes cannot be cured, some had difficulty

accepting it or did not really believe what thedeps said:

| think it can be cured, but some people said tiggase cannot be cured but it can be delayed.pEee

educator told me to take medicine forever (P5: flemdiabetes, insulin)

Yes I think it can cure, but | heard from othertthaannot be cured, but that it can be delayedmly mind

I think it can be cured (P10: female, diabetes,dnignsion and joint degeneration, oral medication)

Joining MoPoTsyo and realizing that diabetes cabeotured made patients change their opinion on the
use of traditional medicine. Only two patients népd still using traditional medicine, one of whialas
newly diagnosed and did not yet get any medicafiom MoPoTsyo. He said he would stop taking
traditional medicine when he would receive medarafrom MoPoTsyo, because he did not want to mix
both.

| use traditional medicine such as boiled Cambodiaiit to reduce high sugar. I've just used for one
month. | take Khmer medicine because | did nongedicine from MoPoTsyo yet. | know this disease tha
cannot cure (...) When | will get medicine from Mo&a | will stop using traditional medicine. | wilse
medicine from MoPoTsyo, because | don't want tomgeof these medicines (P13: male, diabetes and

hypertension, new patient)

All other patients that said they previously usediitional medicine, told they had stopped afténipg
the NGO. Either because they found the medicindafPoTsyo being of better quality, lacked money to
buy both or, most importantly, because they did Ipelieve anymore in the potential of traditional

medicine to cure their condition:

| use the traditional medicine for a long time Imotv not anymore. Medicine from MoPoTsyo is frontebet

quality than traditional medicine (P8: male, diabst hypertension and overweight, oral medication)

| used a lot Khmer medicine when | got sick finstet Now | stopped using traditional medicine beau
diabetes cannot be cured. | took it for three yeamv | stopped it. It did not help and it's expeegP12:

female, diabetes and hypertension, insulin befose aral medication, HEF)
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| just took some traditional medicine to reduce drgiycemia, but it's expensive. Traditional medécis
not good quality and it's expensive. | stoppednigyio cure with traditional medicine because it manbe

cured forever (P14: female, diabetes and hypertansild, poor, oral medication)

The downside of being fully informed and knowingalukttes is a chronic condition however, is the
realization that you will have to take medicineamfjust your lifestyle for the rest of your life. Ma
patients were concerned about their future and #iality to buy medicines for a long time to come,
especially the older ones with no income and Istpport from their family. Patients realized tttay
“will be dependent on MoPoTsyo to help us for theditine forever” (P2: male, diabetes and hypertensioral

medication). However, knowing that MoPoTsyo provides cheaper ioiegl helped to cope with this
prospect;

| am very afraid because it can’t cure. | am wodiéAfter peer explained to me | was still worridat
less, because | can by medicine from MoPoTsyo whicheaper than at the private clinic. My plartas

take medicine to delay my life of diabetes (P13endiabetes and hypertension, new patient)
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DISCUSSION

Principal findings and comparison to literature

The results of our research are promising for #tting under study. They show that peer-support for
diabetes patients can lead to reasonably good metEan a low-resource setting. Overall, significant
improvements in FBG and both systolic and diastollimd pressure were observed in patients aftegbei
in the program for at least 2 years, with about thivel of patients reaching treatment target foG-and
two thirds for BP. There were almost no changeBNH, with half of patients having a normal BMI at
both baseline and follow-up. More than two-thirdpatients reported improvement (“better” or “much
better” on a visual analog scale) in terms of ealbility to control their condition and adherenadoth
medication and life-style adjustments; comparedbéfore they had joined the program. Increased
knowledge and self-efficacy came out as an imporeéament in both the structured questionnaires and
the in-depth interviews. Patient-reported healtkcames were significantly correlated with the akttua
observed drop in their FBG, but not with changeBmnor BMI.

The main problems reported by patients during iptidénterviews were lack of money to buy medicines,
reluctance to change their traditional diet, difftg to find/produce whole rice and worries abduit
future. These worries were partly resulting fromingemore informed after joining the program. A
qualitative study in 2007 revealed that many diebgiatients thought their disease could be cured by
traditional medicine (Men 2007). Patients in ouseach told us diabetes cannot be cured and most
patients using traditional medicine before had atisioued after joining MoPoTsyo. They fully realiise
they would have diabetes until the last day ofrtheés and thus would need to buy medicines ftoma

time to come, leading to financial worries. Peancadors also reported financial problems, mostky tiu
gasoline-use to visit patients. Patients storiemfbefore they had joined the program confirmeddie
quality of care for diabetes patients in Cambodiaigent health care system.

Another problem that came out of the in-depth iriears was the inability of some patients to underdt
the role and responsibilities of the peer-educatdtisin the overall health system. Peers were csedu
with doctors and were consulted for other probleiren diabetes or hypertension. Referal for non
diabetes-related problems and also for complicatimas not functioning optimal. We believe peers
should play a more proactive role in this matteting as a liaison between patients and the health
system. To achieve this, however, peers will neeterassistance and the place of the NGO in thediorm

health care system should be better defined.
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Although the majority of patients did not reach theatment target for glucose levels, it shoulchbted
that any decrease in glucose levels is associatbadavdecreased risk for microvascular complication
patients with type 2 diabetes (UKPDS Group 19984} also known to be very difficult for diabetes
type 2 patients to reach treatment targets for digloicose (Nitiyananet al 2007; Foxet al. 2009;
Raguenauctt al. 2009; Kanget al. 2011). In addition, there is an ongoing debatdhendesirability of
strict glucose control (Gerstegt al. 2008), which sometimes comes at the expense dityjod life.
Besides a potential trade-off between overall Wwellhg and strict glucose control, there are many
structural reasons why patients fail to reach meat targets; such as financial problems, cultural
problems related to the diet and a insufficienulims availability for therapy-intensification. Fitg
when looking at glucose levels over time it shobkl held in mind that diabetes type 2 naturally
deteriorates, as demonstrated in the UK Prospebiiadeetes Study (UKPDS Group 1998a).

Younger patients in our research were significatgbs likely to reach the treatment target for FBG.
possible explanation is that younger patients temdhave a more aggressive form of the disease,
warranting more intensive therapy. Chronic dise@sdsAMICs develop at an earlier age than in HICs
(Alwan 2009) and have higher death rates in thenéor(Stronget al. 2005). Younger patients also
reported more difficulties with finding or produginvhole rice and were often too busy to do exercise

The high proportion of patients reaching treatnarget for BP is encouraging, since this has ateuqul
difficult in other research (Bryant 2006). LoweriB® in diabetes has been shown to reduce the immde

of diabetic complications (UKPDS Group 2008b) ahé BP achieved under treatment is the main
determinant of the cardiovascular and renal ben#idt antihypertensive are known to have (Rebetldi

al. 2011). The results for BMI are rather disappoigtibbut not very surprising. Losing weight is a
difficult task for patients and the same outcomeseweported in similar studies (Raguenatdl.2009;
Priceet al. 2011). In addition, there is a cultural reluctatedose weight in many low-resource settings
because of its association with HIV/AIDS (Awahal. 2008) or because being obese is seen as a sign of
good health, wealth and vitality (Gitt al. 2008). Finally, modest weight increase is well ggired to
occur with improvement in glycaemic control (UKPG%oup 1998a).

To our knowledge, there are no evaluations of peleication programs done in similar setting to campa
our results with. Interestingly though, the evalmatof a nurse-led educational program in ruralicsr
done by Pricest al. (2011) yielded similar results. Blood glucose lewdecreased significantly and BMI
rose initially and then declined again, not sigrifitly different from baseline. They did not measBP
and because of missed appointments only evalu@tg®ents (out of a total of 320 patients enrolled
the program). Another interesting comparison wdddwith the evaluation of the chronic disease clini
set up by MSF in Cambodia (Janssenhal. 2009; Raguenauet al. 2009). The clinic was established in
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the same province where we performed our reseaatthe patients population was similar. What
differed was that they used a whole team of phasgitrained diabetes nurses and adherence caussell
to support patients instead of peer-educators.r Aftgears of follow-up, blood glucose and HbAlc had
dropped significantly; as well as blood pressuine @ame amount as it did in our research). BMindid
change significantly. As was the case in our retgeamly 33.3% of patients reached treatment taripet
blood glucose and about half of patients reachegeta for BP. Of the 4404 patients enrolled; 2,872
(65%) were still in care at the time of the stu@lilese comparisons suggest that peer-educatiorhbas t
potential to achieve similar results as educatigerivention delivered by trained health-profesdimna
Peer-education, in addition, has the benefit ofidpgirovided in the community, possibly increasing

retention rates.

Strengths and weaknesses of our research

Overall our research filled a gap in the curremerditure, providing a quantitative and qualitative
evaluation of a peer-education program in a lovouese setting, with relative long-term follow-updan
measurement of clinical outcomes. A strength ofrflsearch was the length of time between basetide a
follow-up assessment, spanning a period of at I@agears for each patient. Intensive intervention
programs often have a short-term benefit on glucosgrol, but effects tend to wear off after sorearg
(Cooperet al. 2008; Bastiaenst al. 2009) and there is a general lack of long-termofeilup studies
regarding peer-education programs in low-resougtéings. In addition, measuring clinical outcomes
strengthens the claim that the program is effectdaly very few studies on peer-education so far
assessed changes in clinical parameters (Festr 2007), and we found none that did so in a setting
similar to ours. Improvements in quality of lifeglisefficacy, knowledge, etc. are all necessary and
valuable, but strengthening the evidence that pdacation leads to improvement in clinical paramsete

will be necessary to inform policy makers.

As for the qualitative part, including the peer-eahors in the in-depth interviews provided someiable
insights which would have been missed if we hag tadked to patients. Because of their own expegen
and because of the many patients they support,shewed great insight in the problems patients face
when trying to control their condition. The numlwérpeer-educators interviewed was low however, so
more research would be helpful.

Most of the weaknesses of our research come fremddsign we used. Because of time- and resource
constraints we could not do a prospective cohod bad to use a retrospective before-after design
instead. As for all retrospective research, thismsewe did not have any control over the qualitpwf
baseline data and that patient responses to thetiugted questionnaire could be distorted by a rdxas.
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Using self-reporting could have further promptediaity-desirable responses. Although we have ttied
limit this by using peer-educators from the progranthe urban slums to perform the questionnaires,
these are still associated with the NGO. In addjtizve used FBG instead of HbAlc to measure
improvement in clinical status because the latt@s wot measured at baseline. This, in combinatitim w
the fact that we used a before-after design instéadcohort, could have given a distorted viewtaf
actual trend of blood glucose levels. It shouldnoéed however, that both HbAlc and FBG are only
surrogate markers for the outcomes of interesty-tenm morbidity and mortality. HbAlc is generally
accepted as a valid surrogate marker for microvasdiabetic complications, but doubts still exasout

its validity for predicting macrovascular complicais (Twaddell 2009). Eventually, long-term follaye-

studies with measurement of hard end points woelddeded.

Another important weakness is the lack of a corgrolup. It would have been difficult however, todia
relevant group to compare with because of the t#cliabetes care in Cambodia, especially in rural
areas. Showing that the program significantly impesohealth compared to ‘no care at all' would not
have yielded much more valuable results than artoleally, peer-education would be compared to an
existing form of care at primary health-care leigehssess not only if works but if it worksbetter(or at

lower cost for the quality of life gained) than ttere routinely available.

Related to this is the fact that probably almost kind of intervention would have a positive effétta
context where there is no quality care availablerpto the intervention, especially when measuring
patient-reported improvements in health status @matall quality of life. Moreover, some patientsdha
very high blood glucose levels when entering thegm@am, leading to substantive differences between
baseline and follow-up measurements. Longer-terliovieup will be needed to assess whether this
decline in FBG will continue in the future. In atidh, MoPoTsyo has been created quite recentlyignd
the only place where patients in rural areas ctigrean get affordable care for diabetes, leadg tot

of enthusiasm amongst its staff and members. lldvba interesting to see if this would wear-ofitire
future, especially when other forms of care becawvalable at primary health care level, and caution

should be made when generalizing the results ter giittings, even if seemingly similar.

Finally, we were unable to do any evaluation inm®rof cost-effectiveness of the program. Peer-

education is theoretically a low-cost interventibat research is needed to support this claim.

Benefits of peer-education
As discussed in the introduction, peer-educatios many benefits. Firstly, it does not put additiona
strain on the health workforce, making it particlylavaluable in low-income countries facing severe

shortages of health workers. Secondly, by providiage in the community some important structural
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barriers for patients are eliminated. For insta@enget al. (2010) found that lack of transportation and
distance to clinic were the most common reasongofs to follow-up in Ugandan HIV/AIDS patients.
They suggested that these barriers could be remmyedoviding care through “alternative models such
as more dispersed satellite clinics or home-basedrams”. Peer-educators told us they go and visit
patients in their homes when they do not show ugddiow-up at the peer-educators house. This could
potentially help explain the high retention rateéserved in the program and would be much lessteasi
if care would be provided at health facilities bgalth professionals. Having the time and possybitit
pay increased attention to patients with difficuityowing treatment is very valuable in the coritex
chronic conditions, since patient motivation isaalifor effective self-management. Peer-educateae
convinced that their home-visits to what they ahlldifficult patients’ did sometimes have positive

effects on these patients’ behaviour.

Related to this is the credibility and practicabWhedge peer-educators have when compared to health
workers, which could further benefit their abilitg help patients come to terms with both lifestyle
changes and their longer term prospects. Providamg through peer-education networks could also
improve the cultural acceptability of a program.afitative research has shown that patients in rural
Cameroon regarded the treatment packages offerelinetal encounters as socially inappropriate and
preferred to visit traditional healers (Awahal. 2008). Adapting given treatment packages to thieireu
context, as was done for example by MoPoTsyo feir flood pyramid, and providing them through peer-

support could potentially help overcome this cutinarrier to care.

Another benefit of providing care in the commurnigythe local awareness it raises. This became clear
during the in-depth interviews by the many waysquds initially got into contact with the NGO. Some
of them recognised the symptoms of diabetes themselnd knew they could contact the peer; others
were told by relatives, or even the chief of vikagp go see the peer-educator. One patient gartreelf to
MoPoTsyo by a health professionaliggesting that the existence of the NGO doe®migtincrease the
awareness of diabetes at community level but atsongst health care providerand that providers

acknowledge the role of MoPoTsyo in providing darediabetes.

Peer-education, finally, strongly empowers patieMst only are patients empowered at an individual
level, by learning how to self-manage, they ar® @&smpowered as a group vis-a-vis the formal health
care sector. Organising peer-educators and patigtat@ local network allows mediation of interacti
with key professionals and organisations, includimgdical doctors, pharmacists and drug wholesalers.
This is a substantive change in the relation pttiaormally have with these different groups arehgy

increases their bargaining power. This alteredtipmsivas one of the main reasons the founder of the
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NGO decided to set up peer-education networks @&l personal communication) and is illustrated by

the arrangements they have made with medical miofesls and the subcontracted pharmacies.

When thinking about peer-education as a policyamptihe question of financial reimbursement forrpee
educators warrants some reflection. As mentionedipusly, WHO experts (2007) have stated about
peer-educating that: “peers are formally recognibed not compensated. Their role and contributions
diabetes care are acknowledged by their communitigsthey are volunteers, not employees”. Donors
are also pushing MoPoTsyo to move to ‘voluntary samity service’, by defining it as a condition to
receive funding (Van Pelt, personal communicatiofere is a dndency to focus on the financial
problems faced by patients only, while it is cléam our in-depth interviews that peers will investot

of time and energy in visiting patients at theirmes to try to motivate them to continue treatmelet.e

lies one of the main benefit§ community-based care when compared to care gedvin facilities and
could potentially explain the high retention ratéshe program. This kind of investments from tleers

is not sustainable in the long run though and gimion is that a principal unwillingness to provitheem
with some kind of reimbursement fails to value theile in providing care for diabetes patients,
especially since there is none in the formal heedtte sector. More research is needed, but it ean b
already said that if peer-education networks aeel Uy policy makers to address a gap in the health-
system they should be seen as an integral patt Beer-education could be implemented on a larger

scale, or its role extended, but peers will needaghpropriate support.

Unanswered questions and future research

As we are only starting to explore the promisep@ér-education programs in low-resource settings,
much still needs to be done. Firstly, we need mesearch to validate the effectiveness of peeratauc
programs. This means prospective cohorts with tengr follow up and measurement of clinical
outcomes or even hard end points. Peer-educationldslalso be compared with other forms of care
through randomized controlled trials, preferably low-resource settings. In addition, the cost-

effectiveness of peer-education should be assessed.

Secondly, one of the most pressing questions is eav-education networks should relate to the healt
care system. How can they best complement dialsetiesces where those are already available? Can
they be integrated into other health services awd $hould this be done? It would be interestinghia
regard to have more qualitative research on hovithhegaofessionals see the potential role of peer-
education networks and what they think the ideabamh of ‘task-shifting’ would be. This last questio
should also be looked at in more research, sinisenibt yet clear to what extend (groups of) patiean
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be left to self-manage. The role of new technologyHealth and Health Information Technology (HIT) -

could be further explored in this regard.

Thirdly, the possibility of extending the role oégr-educators to cover multiple conditions showdd b
assessed. This raises some questions though. Wlieg to cover multiple conditions, a point will be
reached where different peer-educators will be eged the same community, or one peer will have to
support patients with different conditions. Thistlaption could be possible if the conditions haweilar
treatment packages, but if not, one of the maimraamnts for peer-education would no longer be valid.
Patients are said to be experts in managing ttmidition because of years of experience and are
therefore able to support others. But are patiwiiis diabetes experts in managing HIV/AIDS and its
complicated medication scheme? Would people liviidn HIV/AIDS be able to support people with
diabetes in making the necessary lifestyle chamagesdoing a 24hrs-urine test? Should peer educators
actually "peer educate" on a disease or even aarbidity which they have not experienced themsélves
On the other hand, would it be sensible for mudtipeer-educators to work in the same community or

even follow the same patient?

Conclusion: implications for policy makers

Peer support models are especially promising feouece-constrained health systems, where care for
chronic condition is often non-existent or of pgoiality. The results of our research indicate thieptial

for peer educator networks to complement professioaregivers, especially where those are scarce,
expensive or less effective. In a country like Cadib, the challenge posed by diabetes is so
overwhelming and the current health system so uretgrurced that peer-education is an important

policy option, because it builds capacity at theelavhere it is most needed and immediately relevan

It is not yet clear however, if peer-education raxksg are preferable to other forms of existing céres
therefore not possible to generalise our conclisstorhigh-income settings were diabetes care éadir
provided by the formal health care system. It eotietically conceivable that we move to a modefuf
self-management for lifelong chronic conditions’ ihe future and peer-education networks could
potentially play an important role in this modelt bhis is entirely speculative. More research, paring
peer-education to other forms of care, is neededddlition, the question remains whether peer-dituca
should be seen as a transitional model, to be umsedttings where there is no care provided uhgl t
formal health care system can take over; or asizalde - ‘end stage’ - model in itself.
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Appendix I. Health policy developments in Cambodid 996 — 2008

Year Policy area Policy specifics Policy actors
Ministry of Healt,
Health The development of lkealth financing charter in 1996, Asian Development
1996 .. . A
financing legitimizing user fee payment systems [31] Bank,
Multi lateral agencies
The development of health coverage plan in 1996 [32]
and updated 2002, and Guidelines for Operationalthle
Health Districts [33] based on concepts of principles eélth Ministry of Health,
1996 . ) " .
planning sector planning (reorganization of services based o WHO
essential service packages and minimum population
catchments).

Ministry of Healtt,
Private sector,
Non-government
organizations

. Strengthening gbublic-private collaborations in health
Health services : - :
1998 management  Care Services provision, particularly through meds|
9 externally contracting health services through NG32§

Ministry of Healtt,

Strengthening of national disease control programs National Disease

particularlyTB, malaria, HIV andimmunization, with

Disease impressive gains in coverage and decline in preldat Control Programs,
2002 prevention and pb'd' gd i Glgb | Health Initi P The Global Fund,
control morbidity and mortality. Global Health Initiatives Global alliance for
commenced with the Global Fund and Global Alliafare :
: o vaccines and
Vaccines and Immunization. . o
immunization (GAVI)
The design and implementation cstrategic health
2003 Health planning system commencing from 2003, including Ministry of Health,
planning installation of linked planning and budgeting prdgees  WHO
for sub-national health planners [35]
Ministry of Healtt,
Health Development ofocial health insurance strategic National and
2005 f . direction, focusing initially on extension of hospital-basednternational NGOs,
inancing . : ” i
health equity funds Bilateral and

multilateral agencies

Ministry of Healtt,
The World Bank,
Bilateral agencies,
GAVI

Health services Development and trial of internal contracting maglelith

2008 management more comprehensive scale up proposed Health Selztor

Adapted from: Grundy ét al. (2009) Health system strengthening in Cambodia—agecstudy of health
policy response to social transitidtealth Policy 92, 107-115.



Appendix Il. Compliance — adherence — concordance

Patient-centered care has important implicatiomsttfe role of the health professional and the pétie
provider relationship. In caring for chronic coralits, the physician must be prepared to acceptwa ne
medical identity and accept that he or she can mdiyectly control the illness. Medical power mimt
shared with the patient.

Patient-centered care implies that the patient&fepences, rather than the physician’s, shouldatdict
disease management. This different view on theabthe patient has translated itself into a changhe
concepts used when describing patient behaviodoliowing treatment prescriptions. Previously, the
term ‘compliance’ was used, which is defined as “dxtent to which the patients’ behaviour coincides
with medical or healthcare advice” (Sackett 197R)is concept has been criticized for reflecting a
paternalistic approach to health-care professiongkraction with patients (Lehane 2009). It alss an
ideological connotation of power inequity betweeatignt and provider. The more recent term
‘adherence’ is defined by WHO as “the extent tockha person’s behaviour corresponds with agreed
recommendations from a health care provider” (WH@3. The crucial difference between these
concepts is that adherence requires the patiagtEement to the recommendations from the health care
provider, while compliance is about whether theigraitfollows these recommendations. In the case of
adherence, patients participate in the processatifirg the decision to follow the regimen (Lehan@®0
This conceptual shift reflects the new role of @atis in taking care of their disease and recogrttzes
importance of shared-decision making, an esseasgect of patient-centered care. Shared-decision
making (SDM) has been defined as “an approach iahwthe clinician and patient go through all phases
of the decision-making process together and in vtliey share the preference for treatment and raach
agreement on treatment choice” (Joostesl. 2008). Joostent al. (2008) performed a systematic review
of RCTs using SDM as intervention and their mainatasion was that SDM is particularly suitable for
long-term decisions, especially in the context ofhaonic illness. Eleven RCTs were included in the
review and six of these reported improvements tiepasatisfaction, treatment adherence, qualitjfef
and well-being. Interestingly, the studies thatorégd positive outcomes involved patients makimpgto
term decisions and/or having chronic diseases,ewibst of the studies that did not show significant

outcomes involved single or specific decisions.

Involving the patient in decision making touchesmgome philosophical issues in medicine concerning
paternalism and the role of the physician in pritgcthe health of their patients. Physicians oftee

themselves as rescuers of the sick, in need ohtitgdp. This is a role we play in emergency sg#jrbut



when dealing with chronic conditions the situatigndifferent. Sharing knowledge with patients and
involving them in decision making means that at sguint, patients could make decisions that are not
strictly speaking, the most beneficial for theiahlke. It is more easily said than done to suppatiepts

choices if they don’t coincide with your professiopinion.

Some authors even see the concept of adherenogpbsnig paternalism. They have suggested the term
‘concordance’, which has been defined as “a proodsgrescribing and medication taking based on
partnership” (Lehane 2009) and would encompasgdeethat the doctor and the patient are equaks. Th
difference with adherence is not entirely clear e and some have replied that concordance mainly
refers to the dynamics of the interaction betwdwsn hiealth-care provider and the patient and not the
actual medication-taking behaviour of the indivitjwghich is covered by the term ‘adherence’ (Lehane
2009). In addition, there is an ongoing debate alto@ limits of shared-decision making. Some have
argued that this moves away too far from the patetic view, neglecting the ‘gate-keeping’ role of
health professionals in minimizing patient harme3é authors state that a certain knowledge ingguali
regarding treatment options and their benefits alilfays exist between the patient and the physiaigh
that patients should not be given full respongipibver their treatment choice (Kelley 2005).

Despite these discussion on how much responsiltiigypatient should be given, all authors agree tha
patients and providers should be partners anddéeisions should be taken together. Although there
might always be a knowledge gap in terms of biogedknowledge, it should be emphasized that the
knowledge of patients and providers is complemgnt@atients have another kind of knowledge, they
know how it is like to live with the condition, ddy day; what the difficulties are and how to owne

them. The knowledge of both patients and providdmsuld be combined to select the best treatment
option. Providers can use their biomedical knowtetigassist patients in making the right choiceshé

light of their own goals and health beliefs.



Appendix Ill. Information sheet for the structured questionnaire

Before agreeing to participate in this researchystit is important that you listen attentively tioe
following explanation of the study. We are goingtétl you about the purpose of the research, what w
will do, the benefits for you, the possible risksdadiscomforts, and precautions of the program.

Afterwards we will ask you if you are willing to gizipate.

This research is to investigate the changes yoer@qxred in your life since you joined MoPoTsyo. We
will investigate this through the use of a quegtaine. This questionnaire contains 13 questions and
should take about 30 minutes.

The questionnaires will be read only by the maiestigator (Natalie Eggermont), helped by a student
that can translate from Khmer to English. The daestire will be given to approximately 140 patgnt
and the results will be added together and predeat®ioPoTsyo to help them improve their program.

All information gathered from the study will remasonfidential. We will ask your patient numberwge
can link your answers to the questions with datdbltsyo gathered before, for example your bloodrsuga
when you started with MoPoTsyo. After we have labke this data, your patient number will be
removed from the questionnaire. Your identity gsagticipant will not be disclosed to any unauthediz
persons. Only the main researcher (Natalie Eggetymah have access to the research materials, hvhic
will be kept in a safe place. Any references toryidentity that would compromise your anonymity Iwil

be removed or disguised prior to the preparatioth@fesearch reports and publications.

You will not be at physical or psychological riskdashould experience no discomfort from answetrireg t
guestionnaires. However, we cannot exclude thatomud have some emotional discomfort regarding

certain questions although we do not expect thisfpen.

There are no direct benefits by participating iis ghroject. However, this research is expectedidtdy

knowledge about how MoPoTsyo can improve. This kéllof benefit to all the patients in the future.

Participation in this study is voluntary; refusal participate will involve no penalty. You are frée
withdraw consent and discontinue participationtiis fproject at any time without any effects on your
further treatment in the MoPoTsyo-program.

Since there are no risks of injury involved withstistudy, we have made no provision for monetary

compensation in the event of injury resulting fréine research. In the event of such injury, we will



provide assistance in locating and accessing apptephealth care services. The cost of health care

services is the responsibility of the participant.

Any guestions concerning the research project and/the case of injury due to the project, papigits
can call Natalie Eggermont on the following number:(the participants will receive the Cambodian

number of Natalie, which will be made availableasrival in Cambodia)

Do you have any questions at this moment? Did yuderstand everything we have explained to you?
If yes, are you willing to participate in this reseh? And do you give us permission to look inte th
database for your previous data?



Appendix IV. Questionnaire

MoPoTsyo evaluation questionnaire  July 2010

This information was be verbally transmitted by the interviewer before obtaining informed
consent.

With the following questionnaire we want to evakiathat MoPoTsyo does for you and how the
program has changed your life.

This research is done by independent researchdrthamuestionnaire is anonymous. The people
of MoPoTsyo will never see these questionnairesisltimportant that you fill out this
guestionnaire truthfully because we need to know hwe program can improve. The answers
you give will in no way influence your further ttezent, so if there is something you think
MoPoTsyo could do better, so please tell us tethedruth, even if it is negative.

The questions are about the change you experiegice@ you joined the program. Every
guestion starts with ‘compared to before you joitleel program ...” so you don’t have to say
how you feel now, but how much the situation chahgeompared to before.
These questions are about your health, how youy fest much money you spend, if you take
your medicine regularly,... It would be best if yamsponded to all the questions, but if there is a
guestion you do not want to answer you are nogedli

The answers are always the same: you have to poiatscale how much the situation changed
since you joined the program. However, if you wansay something else about the question that
you think is important, you can. The peer will writt down for you under the question.

Basic patient information: *

Age...........es Sex: M/F

* Filled in by the researcher after completion of the questionnaire, by looking into the database.

* Filled in by the interviewer, cut off after completion of basic patient information



Example of a question + explanation of visual anagpscale.

You have your own paper with the question and &s€n this scale you have to point with your
finger how much you feel the situation has chargiede you have joined the program.
A smiling face indicates that it is much bettesaal face indicates that is it much worse.

We will do an example together.

Compared to beforeyou joined the program, do you check your feetemegularly or do you
check them less regularly?

TR 00 N s
| | | | |
| I | | |
I check my I Chﬂﬁk_mﬁf Wothing has I check my feet a I check my feet
feet much less feet a bit less changed, T check bit more often than rch more often
than before than before hefore now than before

my feet az often
as before

If you check your feet much less than before youtgoere {nterviewer indicates place)
If nothing has changed, so you check your feetashnas before, point in the middle
(interviewer indicates place)

If you check your feet much more than before, phare (nterviewer indicates place)

If it is in between, mark with your finger on thed where you feel you are. For example, if you
check your feet just a bit more than before, mane{nterviewer indicates place).

We will now start with the questionnaire.



1* Compared to beforeyou joined the program
How would you rate your health in general now?

| | | | |

| ! | | |
try health is my he al}:htis oy health 15 my health is Ely health iz tlrlnuuzh
much worse SOmewna the same as somewhat be;ter now than
fiow than WOrse now before better now efore
before
Comment from peer:

2* Compared to beforeyou joined the program
Do you have a more or less troubles on your bodgih@ to the toilet during the night, being
very thirsty, feeling dizzy, troubles with your eye..)

| | | | |
| | | | |
I have much L have a bit more It 15 the same I have less troubles It1s gomg much
tnore troubles troubles than now ag before new than before better now than
now than before before, I have much
before less troubles with my
body now

Comment from peer:



3* Compared to beforeyou joined the program
Do you feel more sad and anxious because yosiék®r do you feel more peaceful and calm?

| | | | |

| | | | |
I feel much more I EZEI adbit more Lfeel the same as I EZEI a bit ;ﬂore celm I feel much more calm
sad and arezious 50 and anzmous before anc peace and peaceful than
than before before
Comment from peer:

4* Compared to beforeyou joined the program:
Are you more limited in your daily activities besguyou are sick or can you do more now?

| | | | |

| | | | |
I have much Thawe abit mere Tt is the same as Thave a bitless I have much less
more problems problems to do before problems to do problems to do my
to do my daily my activities than my activities than daily activities than
activities than before before, I can do before. T can do
before MOTE NOWw much more now

Comment from peer:



5* Compared to beforeyou joined the program:
Do you go more of less often to the doctor or climecause you are very sick?

I go much more [ go abit more It is the same [ go less often t? . I go much less often to
often to the often to the as before the doctor or clinic the doctor or clinic
doctor or clime doctor or cliue than before
than before

Comment from peer:

6* Compared to beforeyou joined the program:
Do you feel you have your disease more under cbotnoot?

| | | | |

| | | | |
I feel I have I have a bt more Tt iz the same as I have my disease Lhave my disease
much more troubles to control before ;Ette}z u;lder control much kfil:ter Enger
troubles to ry disease than an betore control than betore
control my before
dizease than
before

Comment from peer:



7* Compared to beforeyou joined the program
Do you feel you are more able to take care of s@lfior are you more dependent on others?

| | | | |

| | | | |
Ineed much more  Ineed abit more help Ttis the same as I can do abit more I can do much more
help from the peer-  from the peer-educator before alone now
educator and the and the doctor than
doctor than before  before

myself than before. T
am less dependent on

others

Comment from peer:
8* Compared to beforeyou joined the program
Do you feel you know more about your disease oyalofeel you know less?

| | | | |

| | | | |
I have the feeling I have the feeling that T T know as much I have the feeling I have the feeling that T
that I_ knowless of  fnow a bitless now, about my disease Lknow a bit more know much more now
my disease. [ do not  pefore T knew more as before now. Before I of my digeasze than

understand what kenewr less
they hawve told me

before. T understand
what they hawve told me

Comment from peer:



9* Compared to beforeyou joined the program
Do you think it is important to treat your disease?

I thunls 1t 15 muach more
itnp ottant to treat my
dizeasze. Before I did

|
| ! | | |
I think it 15 less T thirdk it is a bit Ifind it as Nowr, I think it is
important than less important important as more wnportant to
before to treat my  than before to before treat my disease
disease. Before I treat my disease not find it very
found it very

ttopottant, but now
not anymore

Comment from peer:

wmportant, but now I do.

10* Compared to beforeyou joined the program
Do you spend a lot of money on your disease?

I spend much less

| | | | |

| | | | |
I spend much T spend a bit I spend the Iapend a bit less
MOTe MOoney more money same amount money than before IMONEY oh my
on my disease than before of money than disease than
than before kefore

before

Comment from peer:



11* Compared to beforeyou joined the program
Do you eat more healthy or not?

| | | | |
| | | | |
I eat much I eat a bit less I eat the Teatabi I eat much
less healthy healthy than same as more healthy more healthy
than before before before than before than before
Comment from peer:
12* Compared to beforeyou joined the program
Do you do more exercise or less?
| | | | |
| | | | |
T do much ITdoatat I do the Idoahit I do much
less exercise less exercise gatne armount more IMore EXercise
than before than before of exercize EXEICISE than hefore
as before than before

Comment from peer:



Patients that were newly diagnosed do not have to answer the following question.
13* Compared to beforeyou joined the program
Do you take your medicine more regularly or not?

| | |
| | | | |
I take my I take my take my take my I take my medicine
medicine more medicine a bit medicine as medicine more rrmch more
irregulatly. more tregularly. betore. Mothing regularly. I take regularly. Before T
Before T took T don't take haz changed them more often did not talke
thetn every day, them as often as often as before them but now I take

but now I don't

Comment from peer:

before.

them every day.

You have finished the questionnaire. Thank youwfnrr cooperation.

Is there anything you would like to say in genefadut the following subjects:

Health - Getting your disease under control - Ruelig the advice of the peer educator



The patient is thanked again for their cooperation. If they do not have any further questions they
can go home.

General comment from the peer (eg. Was the pat@rfused, sick, emotional?)



Appendix V: Information sheet for the in-depth interviews

This information was be verbally transmitted by the interviewer before obtaining informed
consent.

Patients:

We are going to ask you some questions about yqerence of having diabetes, the difficulties
you had in living with the disease and how the retped you with this.

This research is done by independent researcheds tla interview is anonymous. An
independent researcher will analyze what you hae and will, with the results of all the
different interviews, formulate recommendation®toPoTsyo so they can improve the program.
Your name will not be mentioned in these recommgads, SO N0 one except the interviewers
will know which things you have said.

It is important that you answer our questions fiulth because we need to know the problems
you have had and how the program can improve. fib&ers you give will in no way influence
your further treatment, so please tell us everglhivat comes in your mind.

We are going to record this interview and writelawn later. The tapes will be kept in a safe
place and when the research is finished, theybeidlestroyed.

We are going to ask you questions about your ifintkee difficulties you had in living with it and
how the peer helped you with this. You will not dtephysical or psychological risk and should
experience no discomfort resulting from answerlmgduestions. However, it is possible that you
have some emotional discomfort regarding certaiestions. You are free to withdraw consent
and discontinue participation in this project ay dime without any effects on your further
treatment in the MoPoTsyo-program.

At this stage in the interview verbal consent will be asked. It will be emphasized that their
participation in the study is voluntary and that refusal to participate will not influence their
further treatment with MoPoTsyo.



Peers:

We are going to ask you some questions about yqerence of having diabetes, how you see
your role as a peer-educator, which problems themqa had and how you responded to these
problems.

This research is done by independent researcheds tlam interview is anonymous. An
independent researcher will analyze what you hae and will, with the results of all the
different interviews, formulate recommendation®toPoTsyo so they can improve the program.
Your name will not be mentioned in these recommBads, so no one except the interviewers
will know which things you have said.

It is important that you answer our questions fiulth because we need to know how you
experience being a peer-educator and how you thimlprogram can improve. The answers you
give will in no way influence your role in the pragn, so please tell us everything that comes in
your mind.

We are going to record this interview and writeldwn later. The tapes will be kept in a safe
place and when the research is finished, theybeillestroyed.

We are going to ask you questions about how youysee role as a peer-educator, which
problems the patients had and how you respondétese problems. You will not be at physical
or psychological risk and should experience no adidort resulting from answering the
guestions. However, it is possible that you havees@motional discomfort regarding certain
guestions. You are free to withdraw consent andodiSnue participation in this project at any
time without any effects on your further role ire ttMloPoTsyo-program.

At this stage in the interview verbal consent will be asked. It will be emphasized that their
participation in the study is voluntary and that refusal to participate will not influence their
further treatment with MoPoTsyo.



