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Person-centered care (PCC) has
been proved as "most desirable”
for demented older adults.
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A Word from the Editor in Chief

Prof. Jack Wong, Editor in Chief

Director, Regulatory Affairs, Johnson & Johnson Medical
Founder, Asia Regulatory Professional Association
Email: speedxquality@yahoo.com

elcome to our 2nd issue of Asia Health Care
Journal. It is a platform that links diverse
health care related expertise together, and is sup-
ported by ARPA (Asia Regulatory Professional As-
- - sociation) and the Hong Kong Health Care Federa-

"-—“. tion.

At the moment, we are developing our Editorial Committee. A number
of government officials in the Ministry of Health, certification bodies and
academic and industry experts have shown great interest to support. I will
keep the readers updated about the progress in the next issue. Do contact us
if you are interest to contribute.

Currently, we are pleased to have Dr. Saleh S. Al-Tayyar, the Chairman
of the Asia Harmonization Working Party (AHWP) to be the president of
ARPA. AHWP is the significant and renowned non-profit organization that
seeks to study and recommend ways to harmonize medical device regula-
tions in Asian and other regions.

In this issue, we have a variety of topics that share the findings and experi-
ences from the latest medical and healthcare fields. Given the issue of aging
population and rising demand for Dementia research effort, we focus on
the topic of Dementia in this issue. Hope you enjoy reading.

Prof. Jack Wong
Asia Regulatory Professional Association

The Asia Regulatory Professional Association (ARPA) is an organization of
healthcare regulatory affairs professionals in Asia.

ARPA aims to raise the standard and social recognition of regulatory profes-
sionals as part of healthcare team.

Detail of ARPA can be found in
http://www.healthcare.org.hk/Health2.aspx?id=1&Cid=0

ARPA

Asia Regulaiory Frofessienal Assecminn

Encouraging news from Alzheimer’s disease research field - a response
to Professor Gu’s article on the treatment of Alzheimer’s disease

Professor Gu has given us a very comprehensive review of the current
treatment of Alzheimer’s Disease. With the advancement of scientific
investigation and technology, a range of medical and behavioural treat-
ments have been proven to be effective. Nevertheless, these treatments
were still criticized to be domain-specific, that is, Alzheimer Disease pa-
tients often need to undertake different types of treatments, both phar-
maceutical and behavioural.

Aging population is a global pressing issue, and a lot of elderly disor-
ders such as Alzheimer’s disease and other dementia-related disorders
are experiencing an inevitable rise. Sadly, not all dementia-related dis-
orders are as treatable as Alzheimer’s disease. Moreover, even though
member-enhancing drugs appear to be effective on memory function in
some patients, they do not appear to influence the course of dementias.
Other medical treatments are limited by its adverse side effects.

It is nevertheless encouraging to see that much research attention and
resources around the world has been devoted to the causes and treat-
ment of Alzheimer’s disease. It is anticipated that the concerted research
efforts will lead to some breakthroughs, which hopefully will allow us to
acquire deeper understanding of Alzheimer’s disease.

- 8i Ying, Hong Kong

rTMS shed lights on Autism treatment? A response to Dr. Yi’s article
entitled “rTMS Treatment for Autism”

It is very encouraging to see that repetitive Transcranial Magnetic
Stimulation (rTMS) appears to be an effective means to treat Autism
Spectral Disorder (ASD). To date, the causes and nature of ASD re-
mains largely unclear. ASD therefore appears to be an incurable dis-
order plaguing approximately one to two children in every thousand
worldwide. Although some children with mild symptoms are able to
find coping strategies that help restore their social life, others with more
serious symptoms may find it difficult to cope with the disorder.

The case studies reported by Dr. Yi lent support to the effectiveness
of rTMS. However, the representativeness of case studies remains to be
highly limited, and we must rely on larger scale studies to shed light on
the effects of rTMS. Furthermore, application of electromagnetic treat-
ments to young children is controversial, as the brain structure is still
developing. Any side effects that are weak to adults may exert a pro-
longed effect on children. We are thus hoping that further investigation
into this technology will shed light onto ASD treatments.

- 8. Yu, Sydney, Australia
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Factors Modulating the Onset of Alzheimer’s Disease —

Genetics and Environment

Abstract

Alzheimer’s disease (AD) is a major health issue in the aging population
and it is the most prevalent form of dementia. Evidences suggested the in-
volvement of genetic and environmental factors for the risk of AD. On the
other hand, age-at-onset (AAO) determines the prevalence of AD and a
small delay of AAO of AD is predicted to reduce prevalence of AD by one-
fourth by 2050. In this review, the genetic and environmental factors modu-
lating AAO of AD will be discussed. It is hoping that the understanding on
the factors modulating AAO of AD will be beneficial to the development of
lifestyle recommendations and treatments in the future.

Introduction

Izheimer’s disease (AD) is the most common form of dementia, cur-

rently affecting over 33 million people worldwide. With the advance-
ment in medicine, life expectancy is increased and it is expected the num-
ber of AD patients will be doubled by 2050. The pathological hallmarks of
AD included the deposition of amyloid plaques and formation of neurofi-
brillary tangles in the brain. Only less than 5% of AD diagnosed are famil-
ial AD with mutations in genes associated with amyloid precursor protein
(APP), presenilins 1 (PSEN1) and presenilins 2 (PSEN2) [1]. Sporadic AD
accounted for the majority of AD and is modulated by both environmental
and genetic factors. Over the past decades, many genetic association stud-
ies and epidemiology studies were performed to identify the risk factors
related to the predisposition of AD [2].

Since the first report of AD in 1906, a lot of studies were done on AD
and there have been many scientific breakthroughs in the understanding
of the pathology and mechanisms in AD in the past decades. AD is a com-
plex neurodegenerative disease and the etiology is multifactorial involving
genetics and environment. Some of the risk factors of AD include age, bar-
riers of risk-predisposition genotypes, family history, head trauma, female
gender and vascular factors [3]. Predisposition to disease is only one mode
of modulation in disease risks and severity. Age-at-onset (AAO) is also an
important factor in modulating the prevalence of a disease. The prevalence
of AD increases with age and doubles every 5 years after the age of 65 [4].
Identifying the factors which modulate the AAO of AD will be important
for the development of therapies or life style reccommendation to delay the
onset of the disease beyond lifespan. Studies suggested that intervention
delaying the average AAO of AD by only 2 years will reduce the expected
prevalence of AD by 23% by 2050 [5]. In this review, the genetic and envi-
ronmental factors modulating the AAO of AD will be discussed.

Significance of research in AAO of AD

Currently, most studies in AD are focused on the investigation of the
underlying mechanisms/pathways in AD, so as to understand the disease
and to facilitate the development of pharmacological/non-pharmacological
treatments to cure the disease. However, until now, there is still no treat-
ment that can completely cure the disease and only medicine that relieves

some of the symptoms was identified. On the other hand, identifying fac-
tors modulating and delaying the onset of AD will extend the years of dis-
ease-free before developing AD. In addition, delaying the onset age of AD
will also delay the progress of disease from mild to severe stage, which will
reduce the suffering of the patient and burden to the caregivers. While most
studies focused on the identification of risk factors for the predisposition of
AD, the understanding of the factors contributing to AAO in AD is clearly
lagging behind.
Genetics and AAO of AD

Genetics is an important factor in modulating the risk and onset of AD.
Over the past decades, apolipoprotein E (ApoE) is the widely studied and
accepted genetic risk factor for AD. Studies suggested that €4 allele in-
creased the risk of AD in a dose-dependent manner while bearing €2 allele
is protective for the disease [6-8]. ApoE does not only modulate the risk of
AD, it also contributes up to 10% of the effects on AAO of AD [9], suggest-
ing there are additional loci modulating AAO in AD. Since ApoE affects
both the risk and AAO of AD, it complicated the observation of ApoE on
AAO. Several studies observed the effect of ApoE genotype on AD risk also
showed a significant difference in AAO among those groups [10-12]. A re-
cent study suggested that bearing ApoE &4 allele lowered the AAO of AD
and increased the risk of getting AD [13, 14]. Therefore, the role of ApoE in
the risk and AAO of AD is unclear.

A number of genome-wide association studies (GWASs) and linkage
studies attempted to identify the loci or genes associated with AAO in AD
and a strong signal appeared in chromosome 19 (ApoE is located on the
same chromosome)[15-17]. It is unclear wheather the association of loci at
chromosome 19 and AAO in AD is due to the effect of ApoE or wheather
there are other genes contributing to this trait, as the ApoE has a strong
impact on both disease risk and onset. Other than chromosome 19, Hol-
Iman et al. identified the association between chromosome 21 and AAO
of AD [16]. The association of chromosome 6 and 10 with AAO of AD
was reported by other investigators [17]. Kamboh et al. recently performed
GWAS on AAO of AD and showed significant association with ApoE, as
it was observed in other studies, and revealed additional loci on chromo-
some 4q31.3 [18]. The study included samples from 3 independent centres,
1440 AD patients from the University of Pittsburgh Alzheimer’s Disease
Research Center (ADRC), 844 AD patients from Mayo AD GWAS pro-
ject and 188 AD patients from Alzheimer’s Disease Neuroimaging Initia-
tive (ADNI). Other than ApoE, the authors also identified the association
bewteen TOMM40 and AAO. A study showed that individuals with long
poly-T repeats at TOMMA40 were associated with AAO 7 years earlier when
compared to subjects with shorter poly-T. This was previously reported in
subjects with ApoE €3 allele [19] and was replicated by other investigators
[20-22] but not all [23, 24]. Given the close proximity between TOMM40
and ApoE and the strong linkage disequilibrium (LD) between these two
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genes, the controversial results on the association between TOMM40 and
AAO observed in different studies might be due to the difference of ApoE
genotypes of the AD patients examined.

A copy-number (CN) variation located on chromosome 14q11.2 and the
signal came from the olfactory receptor gene cluster in the region. Shaw et
al. showed a dosage-dependent association of the CN copy number with the
AAO of AD [25]. An increase in one copy of CN of olfactory receptor gene
increased 1.12-fold relative risk for an earlier onset of AD, and the effect on
AAO was stronger with the presence of ApoE &4 allele. The finding on the
association between CN variation of olfactory receptor and AAO of AD was
supported by the increased incidence of cognitive impairment in normal
subjects with increased CN of olfactory receptor at 5-year follow-up [26].
The finding suggested that genes associating with earlier AAO of AD also
increased the severity or risk of AD.

Other than ApoE-related genes, the GWAS by Kamboh et al. revealed a
strong association between DCHS2, a gene located on chromosome 4q31.3,
and AAO of AD [18]. Since this gene is outside of the ApoE region, its as-
sociation with AAO was significant regardless of the ApoE genotype of the
subjects. Some other loci associated with AAO of AD revealed by GWASs
included chromosome 1, 6, 7,9, 10 and 15 [15, 16, 27]. The genes identified
were overlapped in some of the GWASs but not all and the discrepancies
might be due to the genotype of ApoE and the effect of ApoE on the gene in
LD. Independent association studies were performed by other investigators
to identify genes in these regions responsible for the AAO of AD. Some of
the genes, including glutathione S-transferase omega-1 (GSTO-1) [28, 29]
and calcium homeostasis modulator 1 gene (CALHM1) on chromosome 10
[30, 31], angiotensin-converting enzyme (ACE) on chromosome 17 [32],
estrogen receptor 1 (ESR1) on chromosome 6 [33] and peptidyl prolyl cis/
trans isomerase (Pinl) on chromosome 19 [34], were associated with AAO
of AD. Although these loci were first identified through linkage analysis or
GWASs and further investigated by case-control association studies, not all
the results were confirmed by other groups [35]. Biological mechanism or
functional studies are required to provide further evidence to support the
findings from the association studies. Two of the examples (GSTO-1 and
Pin1) will be discussed in this review.

Glutathione S-transferase (GSTs) is a superfamily known to have enzy-
matic activities of thioltransferases and dehydroascorbate reductases that is
important in promoting antioxidant activity and cell defense mechanisms
[36]. GSTO-1 is a member of GSTs and is involved in the regulation of
inflammatory process, calcium channels control [37] and interaction with
serine protease inhibitor [38]. The association of GSTO-1 with AAO of AD
was first identified in a linkage analysis and the polymorphisms responsible
for the trait were further identified through association study by the same
group [17, 28, 29]. However, the result was not replicated by other groups
[35, 39, 40]. The controversial findings may be due to the bias on popula-
tion selection or diagnostic criteria employed in different studies. On the
other hand, expression studies or functional studies gave further evidence
to support the findings on association studies and avoided the bias on sub-
ject inclusion. Allen et al. confirmed the association between GSTO-1 and
AAO of AD but found no association between the reported GSTO-1 SNPs
and expression level of GSTO-1 in the brain. However, the authors identi-
fied GSTO-1 as an important player of the glutathione metabolism pathway,
supporting the functional role of GSTO-1 in the pathogenesis of AD [41].

Pinl is a prolyl isomerase and it catalyzes the conversion of cis to trans
conformation specifically at certain phosphorylated Ser/Thr-Pro motifs
[42-45]. Biochemical studies suggested its functional role in the patho-
genesis of AD and association studies reported the relationship between
polymorphisms of Pinl and the risk of AD [46-48]. However, the associa-
tion between Pinl polymorphisms and the risk of AD was not confirmed in
studies with populations other than the first study (Italians) [49, 50]. Our
group replicated the study but we did not identify any significant associa-

tion between Pinl polymorphisms and the risk of AD. Instead, we showed
that the Pinl SNP, rs2287839 was strongly associated with a 3-year delay
on average in AAO of AD. In addition, we identified the functional role of
this polymorphism in modulating the binding of the transcription factor
AP4. The allele that accounted for delayed AAO of AD prevented the bind-
ing of AP4 to Pinl promoter. The inhibitory function of AP4 was therefore
disabled, resulting in an increased expression of Pin1 which is protective for
AD pathogenesis [34]. Our result added to the previous biochemical stud-
ies and provided further support to the importance of Pinl in modulating
AAO of AD.
Environmental factors and AAO of AD

A number of environmental factors are associated with the risk and onset
of AD. Genetic factors may affect the susceptibility and downstream con-
sequences of the environmental factors exposed to a subject. Provided that
the genetic background is the same among subjects, a number of environ-
mental factors may modulate the risk and onset of AD.

Inflammation - anti-inflammatory drugs

The association between inflammation and the risk of AD was supported
by genetic and epidemiology studies. The hypothesis on inflammation and
the pathology of AD suggested that amyloid  deposition and formation of
neurofibrillary tangles increased the inflammatory response in the brain,
and this formed a viscous cycle that speeds up the pathology of AD [51].
Non-steroidal anti-inflammatory drugs (NSAIDs) is the commonest type of
anti-inflammatory drugs that inhibit the activity of cyclooxygenase (COX),
a major player involved in inflammation. Finding from a number of studies,
including our group’s, suggested that increased COX-2 was associated with
increased risk of AD [52-54]. Epidemiology studies showed a lower risk
for people using NSAIDs in developing AD [55, 56]. The Rotterdam study
included almost 7000 subjects aged over 55 and reported that the risk of AD
subjects who were prescribed for NSAIDs for over 24 months was reduced
by 80%. However, such reduced risk of AD were not found in subjects with
shorter prescription period [57]. The largest case-control study investigat-
ing the association between NSAIDs and the risk of AD, which involved
691 AD patients and 973 unaffected family members, reported a reduced
risk for patients taking NSAIDs for over 6 months (odds ratio = 0.64, 95%
CI: 0.38-1.05) [58]. In addition, cross-sectional retrospective study sup-
ported the finding of reduced AD risk for subjects using NSAIDs [59].
Cognitive decline as an outcome measure was investigated in the Nurses
Health Study, one of the largest survey which involved over 16100 females
aged 70-81 years old. The result suggested a protective effect on cognitive
decline for subjects using NSAIDs and aspirin, with relative risk of 0.79 and
0.75 respectively [60].

Protective effect for AD was supported by epidemiology studies. How-
ever, no significant improvement was observed among subjects who had
established AD [61] or were presented with preclinical pathology [57].
These observations agreed with the inflammatory hypothesis for AD that
continuous inflammation and the pathology in AD formed a viscous cycle,
therefore NSAIDs prescription is not beneficial to pre-existing AD pathol-
ogy and the condition is not reversed by NSAIDs. The results from epi-
demiology studies suggested a protective effect of NSAIDs which may be
useful for delaying the onset of AD.

Cognitive reserve

The concept of cognitive reserve suggested that education, intelligence
and life styles act against the damage or pathology in the brain and reserve
its normal functioning [62]. Bilingualism is suggested as a protective fac-
tor for AD and it was associated with delayed onset of AD. Several studies
reported languages improved the performance in cognition and attention
[63, 64]. Education is regarded as a protective factor for the development of
AD but a study reported a mean AAO of 71.4 among monolingual subjects
who received higher education, lower than the bilingual group who had
comparatively lower level of education that had a mean AAO of 75.5 [65].




Asia Health Care Journal July 2012 Demenﬁd

This observation suggested bilingualism might be a strong protective factor
in delaying the AAO of AD. A follow-up study by the same group that re-
cruited another set of subjects showed a persistent delayed onset of AD for
a bilingual group, 5.1-year difference when compared to the monolingual
group [66]. Another study reported the beneficial effect of bilingualism
was only observed in subjects with lower education level, which is different
from the result as reported by Craik et al. [67]. However, both studies sug-
gested bilingualism delayed the onset of AD and this might be associated
with the preservation of cognitive reserve to act against the AD pathology
in the brain.

Diet
Life styles such as diet and dietary habits were associated with the risk of

AD, based on the hypothesis on the relationship between oxidation and the

risk of AD. General evidence supported the relationship between improved

nutrients and cognition [68]. Studies suggested chronic accumulation of
reactive oxygen species caused damage to the brain and increased the risk
of AD. Nurses Health study reported a protective effect of high vegetable
consumption against cognitive decline [69]. Therefore, fruits and vegetables
containing antioxidant is expected to delay the onset of AD. A randomized
controlled trial suggested that vitamin B slowed the rate of atrophy as com-
monly observed in mild cognitive impairment, predicting its beneficial ef-
fect on delaying AAO of AD [70]. At present, there is no clear evidence on
how and whether diet can delay the onset of AD but there is clear evidence
that diet high in anti-oxidant offered a protective effect on the risk of AD.

Conclusion

AD is a complex neurodegenerative disease and accumulating data sug-
gested the contribution of genetics to the pathogenesis. On the other hand,
environmental factors such as age, education and life styles played an im-
portant role in modulating the outcome of the disease. It is believed that
AAO of AD is closely associated with the progression of AD from mild
cognitive impairment or normal cognition and is the balance between risk
factors and protective factors towards the pathology of AD. There are not
many studies investigating the interaction effect of genetic and environ-
mental factors on AAO of AD. However, studies on the predisposition of
AD risk showed genetics played an important role in the effect of environ-
mental exposure. ApoE €4 is a well-known risk factor for AD, however, it
showed a decreased risk in subjects using NSAIDs, consuming daily coffee
and wine, and doing regular physical activity [71]. The finding supported
the gene/environment interaction in AD. Likewise, it is possible such gene/
environment interaction modulated AAO of AD, as the factor modulating
the risk of AD may also affect the AAO and severity of the disease.

Studies suggested that delaying the onset of AD by 2 years will reduce
the expected prevalence of the disease by 23% by 2050 [5]. In this review,
the genetic and environmental aspects on modulating the AAO of AD were
discussed, especially the environmental factors, which are modifiable. It is
hoping that the continuous research in these areas will provide new knowl-
edge on risk/preventive factors and pathological mechanisms, which will
be useful in the development of treatment and recommendation of life style
habits to prevent or delay the onset of AD, which is an important issue for a
sustainable society in the aging population.l

References

1. Ho, A. and Shen, J., Presenilins in synaptic function and disease. Trends
Mol Med, 2011. 17(11), 617-24.

2. Hollingworth, P.,, Harold, D., Jones, L., Owen, M.J. and Williams, J., Alz-
heimer's disease genetics: current knowledge and future challenges. Int J
Geriatr Psychiatry, 2011. 26(8), 793-802.

3. Kivipelto, M., Helkala, E.L., Laakso, M.P, Hanninen, T., Hallikainen,
M., Alhainen, K., Soininen, H., Tuomilehto, J. and Nissinen, A., Midlife
vascular risk factors and Alzheimer's disease in later life: longitudinal,
population based study. BM]J, 2001. 322(7300), 1447-51.

4. Evans, D.A., Hebert, L.E., Beckett, L.A., Scherr, PA., Albert, M.S.,

Chown, M.J., Pilgrim, D.M. and Taylor, J.O., Education and other meas-
ures of socioeconomic status and risk of incident Alzheimer disease in
a defined population of older persons. Arch Neurol, 1997. 54(11), 1399-
405.

5. Brookmeyer, R., Gray, S. and Kawas, C., Projections of Alzheimer's dis-
ease in the United States and the public health impact of delaying disease
onset. Am J Public Health, 1998. 88(9), 1337-42.

6. Poirier, J., Davignon, J., Bouthillier, D., Kogan, S., Bertrand, P. and
Gauthier, S., Apolipoprotein E polymorphism and Alzheimer's disease.
Lancet, 1993. 342(8873), 697-9.

7. Bertram, L., McQueen, M.B., Mullin, K., Blacker, D. and Tanzi, R.E., Sys-
tematic meta-analyses of Alzheimer disease genetic association studies:
the AlzGene database. Nat Genet, 2007. 39(1), 17-23.

8. Corder, E.H., Saunders, A.M., Strittmatter, W.J., Schmechel, D.E,,
Gaskell, P.C., Small, G.W,, Roses, A.D., Haines, J.L. and Pericak-Vance,
M.A., Gene dose of apolipoprotein E type 4 allele and the risk of Alzhei-
mer's disease in late onset families. Science, 1993. 261(5123), 921-3.

9. Slooter, A.J., Cruts, M., Kalmijn, S., Hofman, A., Breteler, M.M., Van
Broeckhoven, C. and van Duijn, C.M., Risk estimates of dementia by
apolipoprotein E genotypes from a population-based incidence study:
the Rotterdam Study. Arch Neurol, 1998. 55(7), 964-8.

10.Corder, E.H., Saunders, A.M., Risch, N.J., Strittmatter, W.J., Schmechel,
D.E.,, Gaskell, P.C., Jr, Rimmler, J.B., Locke, PA., Conneally, PM.,,
Schmader, K.E. and et al., Protective effect of apolipoprotein E type 2 al-
lele for late onset Alzheimer disease. Nat Genet, 1994. 7(2), 180-4.

11.Jarvik, G.P., Wijsman, E.M., Kukull, W.A, Schellenberg, G.D., Yu, C. and
Larson, E.B., Interactions of apolipoprotein E genotype, total cholesterol
level, age, and sex in prediction of Alzheimer's disease: a case-control
study. Neurology, 1995. 45(6), 1092-6.

12.Breitner, J.C., Jarvik, G.P, Plassman, B.L., Saunders, A.M. and Welsh,
K.A., Risk of Alzheimer disease with the epsilon4 allele for apolipopro-
tein E in a population-based study of men aged 62-73 years. Alzheimer
Dis Assoc Disord, 1998. 12(1), 40-4.

13.Sando, S.B., Melquist, S., Cannon, A., Hutton, M.L., Sletvold, O., Saltvedt,
L., White, L.R., Lydersen, S. and Aasly, J.O., APOE epsilon 4 lowers age
at onset and is a high risk factor for Alzheimer's disease; a case control
study from central Norway. BMC Neurol, 2008. 8, 9.

14.Blacker, D., Haines, J.L., Rodes, L., Terwedow, H., Go, R.C., Harrell, L.E.,
Perry, R.T., Bassett, S.S., Chase, G., Meyers, D., Albert, M.S. and Tanzi,
R., ApoE-4 and age at onset of Alzheimer's disease: the NIMH genetics
initiative. Neurology, 1997. 48(1), 139-47.

15.Dickson, M.R,, Li, J., Wiener, H.W,, Perry, R.T., Blacker, D., Bassett, S.S.
and Go, R.C., A genomic scan for age at onset of Alzheimer's disease in
437 families from the NIMH Genetic Initiative. Am ] Med Genet B Neu-
ropsychiatr Genet, 2008. 147B(6), 784-92.

16.Holmans, P, Hamshere, M., Hollingworth, P, Rice, E, Tunstall, N., Jones,
S., Moore, P., Wavrant DeVrieze, E, Myers, A., Crook, R., Compton, D.,
Marshall, H., Meyer, D., Shears, S., Booth, J., Ramic, D., Williams, N.,
Norton, N., Abraham, R., Kehoe, P., Williams, H., Rudrasingham, V.,
O'Donovan, M., Jones, L., Hardy, J., Goate, A., Lovestone, S., Owen, M.
and Williams, J., Genome screen for loci influencing age at onset and
rate of decline in late onset Alzheimer's disease. Am ] Med Genet B Neu-
ropsychiatr Genet, 2005. 135(1), 24-32.

17.Li, Y.J., Scott, W.K., Hedges, D.J., Zhang, F, Gaskell, P.C., Nance, M.A.,
Watts, R.L., Hubble, J.P, Koller, W.C., Pahwa, R., Stern, M.B., Hiner,
B.C., Jankovic, J., Allen, EA., Jr., Goetz, C.G., Mastaglia, E, Stajich, .M.,
Gibson, R.A., Middleton, L.T., Saunders, A.M., Scott, B.L., Small, G.W.,
Nicodemus, K.K., Reed, A.D., Schmechel, D.E., Welsh-Bohmer, K.A.,
Conneally, PM., Roses, A.D., Gilbert, J.R., Vance, ].M., Haines, J.L. and
Pericak-Vance, M.A., Age at onset in two common neurodegenerative
diseases is genetically controlled. Am ] Hum Genet, 2002. 70(4), 985-93.



Demenﬁd Asia Health Care Journal July 2012

18.Kamboh, M.I., Barmada, M.M., Demirci, EY., Minster, R.L., Carras-
quillo, M.M., Pankratz, V.S., Younkin, S.G., Saykin, A.J., Sweet, R.A.,
Feingold, E., Dekosky, S.T. and Lopez, O.L., Genome-wide association
analysis of age-at-onset in Alzheimer's disease. Mol Psychiatry, 2011.

19.Roses, A.D., Lutz, M.W., Amrine-Madsen, H., Saunders, A.M., Cren-
shaw, D.G., Sundseth, S.S., Huentelman, M.]., Welsh-Bohmer, K.A. and
Reiman, E.M., A TOMM40 variable-length polymorphism predicts the
age of late-onset Alzheimer's disease. Pharmacogenomics J, 2010. 10(5),
375-84.

20.Maruszak, A., Peplonska, B., Safranow, K., Chodakowska-Zebrowska,
M., Barcikowska, M. and Zekanowski, C., TOMMA40 rs10524523 poly-
morphism's role in late-onset Alzheimer's disease and in longevity. ] Alz-
heimers Dis, 2012. 28(2), 309-22.

21.Cervantes, S., Samaranch, L., Vidal-Taboada, J.M., Lamet, 1., Bullido,
M.]., Frank-Garcia, A., Coria, E, Lleo, A., Clarimon, J., Lorenzo, E.,
Alonso, E., Sanchez-Juan, P.,, Rodriguez-Rodriguez, E., Combarros, O.,
Rosich, M., Vilella, E. and Pastor, P, Genetic variation in APOE cluster
region and Alzheimer's disease risk. Neurobiol Aging, 2011. 32(11), 2107
e7-17.

22.Deelen, J., Beekman, M., Uh, H.W,, Helmer, Q., Kuningas, M., Christian-
sen, L., Kremer, D., van der Breggen, R., Suchiman, H.E., Lakenberg, N.,
van den Akker, E.B., Passtoors, W.M., Tiemeier, H., van Heemst, D., de
Craen, A.]., Rivadeneira, F, de Geus, E.J., Perola, M., van der Ouderaa,
EJ., Gunn, D.A., Boomsma, D.I., Uitterlinden, A.G., Christensen, K., van
Duijn, C.M., Heijmans, B.T., Houwing-Duistermaat, J.J., Westendorp,
R.G. and Slagboom, P.E., Genome-wide association study identifies a
single major locus contributing to survival into old age; the APOE locus
revisited. Aging cell, 2011. 10(4), 686-98.

23.Chu, S.H., Roeder, K., Ferrell, R.E., Devlin, B., DeMichele-Sweet, M.A.,
Kamboh, M.L, Lopez, O.L. and Sweet, R.A., TOMM40 poly-T repeat
lengths, age of onset and psychosis risk in Alzheimer disease. Neurobiol
Aging, 2011. 32(12), 2328 e1-9.

24.Cruchaga, C., Nowotny, P, Kauwe, J.S., Ridge, P.G., Mayo, K., Bertelsen,
S., Hinrichs, A., Fagan, A.M., Holtzman, D.M., Morris, J.C. and Goate,
AM., Association and expression analyses with single-nucleotide pol-
ymorphisms in TOMMA40 in Alzheimer disease. Arch Neurol, 2011.
68(8), 1013-9.

25.Shaw, C.A,, Li, Y., Wiszniewska, J., Chasse, S., Zaidi, S.N., Jin, W., Daw-
son, B., Wilhelmsen, K., Lupski, J.R., Belmont, J.W., Doody, R.S. and
Szigeti, K., Olfactory copy number association with age at onset of Alz-
heimer disease. Neurology, 2011. 76(15), 1302-9.

26.Schubert, C.R., Carmichael, L.L., Murphy, C., Klein, B.E., Klein, R. and
Cruickshanks, K.J., Olfaction and the 5-year incidence of cognitive im-
pairment in an epidemiological study of older adults. ] Am Geriatr Soc,
2008. 56(8), 1517-21.

27.Choi, Y., Marchani, E.E., Bird, T.D., Steinbart, E.J., Blacker, D. and Wijs-
man, E.M., Genome scan of age-at-onset in the NIMH Alzheimer dis-
ease sample uncovers multiple loci, along with evidence of both genetic
and sample heterogeneity. Am ] Med Genet B Neuropsychiatr Genet,
2011. 156B(7), 785-98.

28.Li, Y.J., Oliveira, S.A., Xu, P,, Martin, E.R., Stenger, J.E., Scherzer, C.R,,
Hauser, M.A., Scott, W.K., Small, G.W.,, Nance, M.A., Watts, R.L., Hub-
ble, J.P, Koller, W.C., Pahwa, R., Stern, M.B., Hiner, B.C., Jankovic, J.,
Goetz, C.G., Mastaglia, E, Middleton, L.T., Roses, A.D., Saunders, A.M.,
Schmechel, D.E., Gullans, S.R., Haines, J.L., Gilbert, J.R., Vance, ].M.,
Pericak-Vance, M.A., Hulette, C. and Welsh-Bohmer, K.A., Glutathione
S-transferase omega-1 modifies age-at-onset of Alzheimer disease and
Parkinson disease. Hum Mol Genet, 2003. 12(24), 3259-67.

29.Li, YJ., Scott, W.K., Zhang, L., Lin, PI., Oliveira, S.A., Skelly, T., Do-
raiswamy, M.P, Welsh-Bohmer, K.A., Martin, E.R., Haines, J.L., Peri-
cak-Vance, M.A. and Vance, .M., Revealing the role of glutathione S-

transferase omega in age-at-onset of Alzheimer and Parkinson diseases.
Neurobiology of aging, 2006. 27(8), 1087-93.

30.Lambert, J.C., Sleegers, K., Gonzalez-Perez, A., Ingelsson, M., Beecham,
G.W.,, Hiltunen, M., Combarros, O., Bullido, M.J., Brouwers, N., Bettens,
K., Berr, C,, Pasquier, F, Richard, E, Dekosky, S.T., Hannequin, D.,
Haines, J.L., Tognoni, G., Fievet, N., Dartigues, J.E, Tzourio, C., Engel-
borghs, S., Arosio, B., Coto, E., De Deyn, P, Del Zompo, M., Mateo, L.,
Boada, M., Antunez, C., Lopez-Arrieta, J., Epelbaum, J., Schjeide, B.M.,
Frank-Garcia, A., Giedraitis, V., Helisalmi, S., Porcellini, E., Pilotto, A.,
Forti, P, Ferri, R., Delepine, M., Zelenika, D., Lathrop, M., Scarpini, E.,
Siciliano, G., Solfrizzi, V., Sorbi, S., Spalletta, G., Ravaglia, G., Valdivieso,
E, Vepsalainen, S., Alvarez, V., Bosco, P., Mancuso, M., Panza, E, Nacmi-
as, B., Bossu, P., Hanon, O., Piccardi, P., Annoni, G., Mann, D., Maram-
baud, P, Seripa, D., Galimberti, D., Tanzi, R.E., Bertram, L., Lendon, C.,
Lannfelt, L., Licastro, E, Campion, D., Pericak-Vance, M.A., Soininen,
H., Van Broeckhoven, C., Alperovitch, A., Ruiz, A., Kamboh, M.I. and
Amouyel, P,, The CALHM1 P86L polymorphism is a genetic modifier of
age at onset in Alzheimer's disease: a meta-analysis study. ] Alzheimers
Dis, 2010. 22(1), 247-55.

31.Boada, M., Antunez, C., Lopez-Arrieta, J., Galan, J.J., Moron, EJ., Her-
nandez, 1., Marin, J., Martinez-Lage, P., Alegret, M., Carrasco, ].M.,
Moreno, C., Real, L.M., Gonzalez-Perez, A., Tarraga, L. and Ruiz, A,
CALHMI P86L polymorphism is associated with late-onset Alzheimer's
disease in a recessive model. ] Alzheimers Dis, 2010. 20(1), 247-51.

32.Helbecque, N., Codron, V., Cottel, D. and Amouyel, P.,, An age effect on
the association of common variants of ACE with Alzheimer's disease.
Neuroscience letters, 2009. 461(2), 181-4.

33.Ma, S.L,, Tang, N.L., Tam, C.W,, Lui, V.W,, Lau, E.S., Zhang, Y.P,, Chiu,
H.E and Lam, L.C., Polymorphisms of the estrogen receptor alpha
(ESR1) gene and the risk of Alzheimer's disease in a southern Chinese
community. Int Psychogeriatr, 2009. 21(5), 977-86.

34.Ma, S.L., Tang, N.L., Tam, C.W,, Lui, V.W,, Lam, L.C., Chiu, H.E, Driver,
J.A., Pastorino, L. and Lu, K.P, A PIN1 polymorphism that prevents its
suppression by AP4 associates with delayed onset of Alzheimer's disease.
Neurobiology of aging, 2012. 33(4), 804-13.

35.0zturk, A., Desai, P.P,, Minster, R.L., Dekosky, S.T. and Kamboh, M.L,
Three SNPs in the GSTO1, GSTO2 and PRSS11 genes on chromosome
10 are not associated with age-at-onset of Alzheimer's disease. Neurobi-
ology of aging, 2005. 26(8), 1161-5.

36.Kim, K., Kim, S.H., Kim, J., Kim, H. and Yim, J., Glutathione s-trans-
ferase omega 1 activity is sufficient to suppress neurodegeneration in a
Drosophila model of Parkinson disease. ] Biol Chem, 2012. 287(9), 6628-
41.

37.Dulhunty, A., Gage, P, Curtis, S., Chelvanayagam, G. and Board, P., The
glutathione transferase structural family includes a nuclear chloride
channel and a ryanodine receptor calcium release channel modulator. J
Biol Chem, 2001. 276(5), 3319-23.

38.Yin, S., Li, X., Meng, Y., Finley, R.L., Jr., Sakr, W, Yang, H., Reddy, N. and
Sheng, S., Tumor-suppressive maspin regulates cell response to oxidative
stress by direct interaction with glutathione S-transferase. ] Biol Chem,
2005. 280(41), 34985-96.

39.Capurso, C., Panza, E, Seripa, D., Frisardi, V., Imbimbo, B.P, Verdile,
G., Vendemiale, G., Pilotto, A. and Solfrizzi, V., Polymorphisms in glu-
tathione S-transferase omega-1 gene and increased risk of sporadic Alz-
heimer disease. Rejuvenation Res, 2010. 13(6), 645-52.

40.Lee, J.H., Mayeux, R., Mayo, D., Mo, J., Santana, V., Williamson, J.,
Flaquer, A., Ciappa, A., Rondon, H., Estevez, P, Lantigua, R., Kawarai,
T., Toulina, A., Medrano, M., Torres, M., Stern, Y., Tycko, B., Rogaeva,
E., St George-Hyslop, P. and Knowles, J.A., Fine mapping of 10q and 18q
for familial Alzheimer's disease in Caribbean Hispanics. Mol Psychiatry,

2004. 9(11), 1042-51.




Asia Health Care Journal July 2012 Demenﬁd

41.Allen, M., Zou, E, Chai, H.S., Younkin, C.S., Miles, R., Nair, A.A., Crook,
J.E., Pankratz, V.S., Carrasquillo, M.M., Rowley, C.N., Nguyen, T., Ma,
L., Malphrus, K.G., Bisceglio, G., Ortolaza, A.L, Palusak, R., Middha, S.,
Mabharjan, S., Georgescu, C., Schultz, D., Rakhshan, E, Kolbert, C.P,, Jen,
J., Sando, S.B., Aasly, J.O., Barcikowska, M., Uitti, R.J., Wszolek, Z.K.,
Ross, O.A., Petersen, R.C., Graff-Radford, N.R., Dickson, D.W., Younkin,
S.G. and Ertekin-Taner, N., Glutathione S-transferase omega genes in
Alzheimer and Parkinson disease risk, age-at-diagnosis and brain gene
expression: an association study with mechanistic implications. Mol
Neurodegener, 2012. 7(1), 13.

42.Lu, K.P, Hanes, S.D. and Hunter, T., A human peptidyl-prolyl isomerase
essential for regulation of mitosis. Nature, 1996. 380(6574), 544-7.

43 Ranganathan, R., Lu, K.P, Hunter, T. and Noel, J.P, Structural and func-
tional analysis of the mitotic rotamase Pinl suggests substrate recogni-
tion is phosphorylation dependent. Cell, 1997. 89(6), 875-86.

44 Yaffe, M.B., Schutkowski, M., Shen, M., Zhou, X.Z., Stukenberg, P.T.,
Rahfeld, J.U., Xu, J., Kuang, J., Kirschner, M.W., Fischer, G., Cantley, L.C.
and Lu, K.P,, Sequence-specific and phosphorylation-dependent proline
isomerization: a potential mitotic regulatory mechanism. Science, 1997.
278(5345), 1957-60.

45.Zhou, X.Z., Lu, PJ., Wulf, G. and Lu, K.P, Phosphorylation-dependent
prolyl isomerization: a novel signaling regulatory mechanism. Cell Mol
Life Sci, 1999. 56(9-10), 788-806.

46.Lim, J., Balastik, M., Lee, T.H., Nakamura, K., Liou, Y.C., Sun, A., Finn,
G., Pastorino, L., Lee, V.M. and Lu, K.P,, Pinl has opposite effects on
wild-type and P301L tau stability and tauopathy. J Clin Invest, 2008.
118(5), 1877-89.

47 Pastorino, L., Sun, A., Lu, PJ., Zhou, X.Z., Balastik, M., Finn, G., Wulf,
G., Lim, ], Li, S.H., Li, X., Xia, W., Nicholson, L.K. and Lu, K.P,, The pro-
lyl isomerase Pinl regulates amyloid precursor protein processing and
amyloid-beta production. Nature, 2006. 440(7083), 528-34.

48.Segat, L., Pontillo, A., Annoni, G., Trabattoni, D., Vergani, C., Clerici,
M., Arosio, B. and Crovella, S., PIN1 promoter polymorphisms are as-
sociated with Alzheimer's disease. Neurobiology of aging, 2007. 28(1),
69-74.

49 Nowotny, P, Bertelsen, S., Hinrichs, A.L., Kauwe, ].S., Mayo, K., Jacquart,
S., Morris, J.C. and Goate, A., Association studies between common vari-
ants in prolyl isomerase Pinl and the risk for late-onset Alzheimer's dis-
ease. Neuroscience letters, 2007. 419(1), 15-7.

50.Lambert, J.C., Bensemain, E, Chapuis, J., Cottel, D. and Amouyel, P, As-
sociation study of the PIN1 gene with Alzheimer's disease. Neuroscience
letters, 2006. 402(3), 259-61.

51.Sardi, F, Fassina, L., Venturini, L., Inguscio, M., Guerriero, E, Rolfo, E.
and Ricevuti, G., Alzheimer's disease, autoimmunity and inflammation.
The good, the bad and the ugly. Autoimmun Rev, 2011. 11(2), 149-53.

52.Ma, S.L., Tang, N.L., Zhang, Y., Ji, L.D., Tam, C.W,, Lui, V.W., Chiu, H.E
and Lam, L.C., Association of prostaglandin-endoperoxide synthase 2
(PTGS2) polymorphisms and Alzheimer's disease in Chinese. Neurobi-
ology of aging, 2008. 29(6), 856-60.

53.Ho, L., Luterman, J.D., Aisen, P.S., Pasinetti, G.M., Montine, T.J. and
Morrow, J.D., Elevated CSF prostaglandin E2 levels in patients with
probable AD. Neurology, 2000. 55(2), 323.

54.Yasojima, K., Schwab, C., McGeer, E.G. and McGeer, P.L., Distribution
of cyclooxygenase-1 and cyclooxygenase-2 mRNAs and proteins in hu-
man brain and peripheral organs. Brain Res, 1999. 830(2), 226-36.

55.de Craen, A.J., Gussekloo, J., Vrijsen, B. and Westendorp, R.G., Meta-
analysis of nonsteroidal antiinflammatory drug use and risk of dementia.

American journal of epidemiology, 2005. 161(2), 114-20.

56.Etminan, M., Gill, S. and Samii, A., Effect of non-steroidal anti-inflam-
matory drugs on risk of Alzheimer's disease: systematic review and me-
ta-analysis of observational studies. BMJ, 2003. 327(7407), 128.

57.in t' Veld, B.A., Ruitenberg, A., Hofman, A., Launer, L.J., van Duijn,
C.M,, Stijnen, T., Breteler, M.M. and Stricker, B.H., Nonsteroidal anti-
inflammatory drugs and the risk of Alzheimer's disease. N Engl ] Med,
2001. 345(21), 1515-21.

58.Yip, A.G., Green, R.C., Huyck, M., Cupples, L.A. and Farrer, L.A., Non-
steroidal anti-inflammatory drug use and Alzheimer's disease risk: the
MIRAGE Study. BMC geriatrics, 2005. 5, 2.

59.Landi, E, Cesari, M., Onder, G., Russo, A., Torre, S. and Bernabei, R.,
Non-steroidal anti-inflammatory drug (NSAID) use and Alzheimer dis-
ease in community-dwelling elderly patients. Am J Geriatr Psychiatry,
2003. 11(2), 179-85.

60.Hee Kang, J. and Grodstein, E,, Regular use of nonsteroidal anti-inflam-
matory drugs and cognitive function in aging women. Neurology, 2003.
60(10), 1591-7.

61.Aisen, PS., Schafer, K.A., Grundman, M., Pfeiffer, E., Sano, M., Davis,
K.L., Farlow, M.R,, Jin, S., Thomas, R.G. and Thal, L.J., Effects of ro-
fecoxib or naproxen vs placebo on Alzheimer disease progression: a ran-
domized controlled trial. JAMA, 2003. 289(21), 2819-26.

62.Stern, Y., What is cognitive reserve? Theory and research application of
the reserve concept. J Int Neuropsychol Soc, 2002. 8(3), 448-60.

63.Bialystok, E., Craik, EI., Klein, R. and Viswanathan, M., Bilingualism,
aging, and cognitive control: evidence from the Simon task. Psychology
and aging, 2004. 19(2), 290-303.

64.Costa, A., Hernandez, M. and Sebastian-Galles, N., Bilingualism aids
conflict resolution: evidence from the ANT task. Cognition, 2008.
106(1), 59-86.

65.Bialystok, E., Craik, EI. and Freedman, M., Bilingualism as a protection
against the onset of symptoms of dementia. Neuropsychologia, 2007.
45(2), 459-64.

66.Craik, EI., Bialystok, E. and Freedman, M., Delaying the onset of Alz-
heimer disease: bilingualism as a form of cognitive reserve. Neurology,
2010. 75(19), 1726-9.

67.Gollan, T.H., Salmon, D.P., Montoya, R.I. and Galasko, D.R., Degree of
bilingualism predicts age of diagnosis of Alzheimer's disease in low-ed-
ucation but not in highly educated Hispanics. Neuropsychologia, 2011.
49(14), 3826-30.

68.Burgener, S.C., Buettner, L., Coen Buckwalter, K., Beattie, E., Bossen,
A.L.,, Fick, D.M., Fitzsimmons, S., Kolanowski, A., Richeson, N.E., Rose,
K., Schreiner, A., Pringle Specht, J.K., Testad, L., Yu, E and McKenzie, S.,
Evidence supporting nutritional interventions for persons in early stage
Alzheimer's disease (AD). ] Nutr Health Aging, 2008. 12(1), 18-21.

69.Kang, J.H., Weuve, J. and Grodstein, E, Postmenopausal hormone ther-
apy and risk of cognitive decline in community-dwelling aging women.
Neurology, 2004. 63(1), 101-7.

70.Smith, A.D., Smith, S.M., de Jager, C.A., Whitbread, P, Johnston, C,,
Agacinski, G., Oulhaj, A., Bradley, K.M., Jacoby, R. and Refsum, H., Ho-
mocysteine-lowering by B vitamins slows the rate of accelerated brain
atrophy in mild cognitive impairment: a randomized controlled trial.
PloS one, 2010. 5(9), e12244.

71.Lindsay, J., Laurin, D., Verreault, R., Hebert, R., Helliwell, B., Hill, G.B.
and McDowell, I., Risk factors for Alzheimer's disease: a prospective
analysis from the Canadian Study of Health and Aging. American jour-
nal of epidemiology, 2002. 156(5), 445-53.




Demenﬁd Asia Health Care Journal July 2012

Chan, Wallace Chi Ho, PhD, RSW, FT

degree at the University of Hong Kong.

P9

Assistant Professor, Department of Social Work, The Chinese University of Hong Kong

Fellow in Thanatology, the Association for Death Education and Counseling

Academic Associate in Logotherapy, the Vitkor Frankl Institute of Logotherapy

Dr. Wallace Chan received his Bachelor of Social Science (Social Work) degree at the Chinese University of Hong Kong and PhD

His specialties and research interests are death, dying and bereavement, social work in health care, gerontology, logotherapy,
meaning-based research and intervention, practice-based research, and clinical data mining.

Losses and Gains: a Meaning-Based Framework of
Working with Caregivers of Persons with Dementia

Abstract

Caregivers may often experience stress and a feeling of being burdened
in providing care to family members who suffer from dementia. One par-
ticular emotional burden is that of losses and grief, when they observe
the changes in their family members following dementia. Yet, caregivers
may also experience gains, different positive aspects of caregiving. Thus, in
working with caregivers of persons with dementia, we may consider both
their losses and gains. In this paper, a meaning-based framework is pro-
posed to conceptualize dementia caregiving as a process of experiencing
losses and gains. In this framework, the adjustment to caregiving is sug-
gested as depending on the search for meaning in caregiving. Two ways of
facilitating caregivers’ search for the meaning in caregiving are proposed:
making sense of the losses in caregiving and finding positive aspects in car-
egiving. Practice implications that focus on these two ways are discussed.

Introduction

Providing care to family members with dementia is often considered a

stressful task, especially when they show various behavioral problems
(Gaugler, Wall, Kane, Menk, Sarsour, Johnston, Beusching, & Newcomer,
2010). The majority of previous research studies also focus on the burden
of caregiving, such as the negative impact on the physical and psychological
well-being of family caregivers of persons with dementia (Au, Lai, Lau, Pan,
Lam, Thompson, & Gallagher-Thompson, 2009; Chang, Chiou, & Chen,
2010; Pinquart & Sorensen, 2003; Vitaliano, Zhang, & Scanlan, 2003).

One specific topic that is closely related to the emotional burden is the
grief experienced by these caregivers as a result of different losses (Holley
& Mast, 2009). For example, as the dementia progresses, caregivers are well
aware of the changes in their family members, and they may experience
loss of meaningful relationships and changing communication patterns
with care recipients, as well as loss of freedom and future plans (Farran ,
Keane-Hagerty , Salloway ,& Kupferer, 1991). Very often when we men-
tion grief, we may associate it with bereavement and the post-death period.
The grief of caregivers in the process of caregiving is often overlooked, but
it may have a great influence on whether they can cope with the stressors
of caregiving (Noyes, Hill, Hicken, Luptak, Rupper, Dailey, & Bair, 2010).
In the Chinese context, surprisingly, few research studies have explored
the grief of Chinese caregivers of persons with dementia in both pre-death
and post-death periods. Yet, grief of caregivers of persons with dementia
appears to be a culturally universal phenomenon. Considering its clinical
significance, it is important for helping professionals to help caregivers face
the loss and grief in dementia caregiving. Also, the clinical experience of
working with caregivers of persons with dementia may reveal that caregiv-
ing is not merely a process of experiencing losses but also experiencing
gains. In the recent literature, more and more attention has also been paid
to the positive aspects of caregiving (Cohen, Colantonio, & Vernich, 2002;
Liew, Luo, Ng, Chionh, & Goh, 2010; Pinquart & Sorensensen, 2004). In a

national study of caregivers in Canada, it was found that up to 73% could
identify at least one positive aspect of caregiving (Cohen, et al., 2002). Car-
egivers may experience different positive aspects; for example, Carbonneau,
Caron, and Desrosiers (2010) proposed three domains of positive aspects
of caregiving: a) quality of caregiver and care receiver daily relationship, b)
caregivers’ feelings of accomplishment, and ¢) meanings of caregivers’ role
in daily life. Positive aspects of caregiving are only briefly explored in the
Chinese context. For example, Lai (2010) investigated positive aspects of
caregiving among Chinese people in Canada and conceptualized this as a
kind of appraisal, which includes a) perceived gains, b) perceived economic
costs, and c) perceived value of providing care. Filial piety was found to be
a key protective factor that may enhance the positive effect of caregiving
appraisal on caregiving burden. Again, experiencing the positive aspects of
caregiving appears to be a culturally universal phenomenon. Apart from fo-
cusing on the grief of caregivers, it seems to be equally important for help-
ing professionals to explore caregivers’ positive experience in caregiving, so
as to understand what may help them (Kramer, 1997).

Caregivers actually experience both losses and gains in providing care
to their family members with dementia (Ott, Sanders, & Kelber, 2007). In
order to better work with these caregivers, helping professionals may need
to focus on both their losses and their gains. The literature seems to lack
discussion on the intervention model, a model that may highlight the im-
portance of both the losses and the gains of caregivers. Thus, in this paper,
I would like to propose a framework that aims to conceptualize and incor-
porate the losses and gains of caregiving and shed light on the intervention
for caregivers for persons with dementia.

Proposing a meaning-based framework

As mentioned above, caregivers may experience both losses and gains in
caregiving. Thus, in this proposed framework, caregiving is conceptualized
as a life event that includes caregivers’ experience of losses and gains. With
reference to Chan, Epstein, Reese, and Chan (2009), this framework high-
lights the coexistence of negative and positive aspects of caregiving (losses
and gains) (as shown in Figure 1). This idea is represented by the Chinese
concepts of yin (negativity) and yang (positivity). It reflects the dynamics
and interplay between the experience of losses and gains in caregiving. That
means the overall caregiving experience is changing, and at a certain point,
caregivers may experience more losses than gains; at other times, they may
experience more gains than losses.

To conceptualize the caregiving process in the context of experiencing
losses and gains, this framework suggests that the adjustment to caregiving
may depend on whether caregivers can search for the meaning in expe-
riencing losses and gains. The literature also indicates that searching for
meaning in caregiving is crucial for the well-being of caregivers of persons
with dementia (Farran , et al., 1991; Farran, Miller, Kaufman, Donner, &
Fogg, 1999; Noonan & Tennstedt, 1997). With reference to Davis, Nolen-
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Hoeksema, and Larson (1998), in this framework, meaning searching is
conceptualized to include two components: making sense and finding ben-
efit. To integrate the concept of meaning searching in the context of experi-
encing losses and gains in caregivers, this proposed framework targets two
key components (see Figure 1): a) making sense of the losses in caregiving
and b) finding positive aspects in caregiving.

Making sense of losses and finding gains are conceptualized to be interac-
tive (as indicted by the two-way arrows in the figure). For example, making
sense of the losses in caregiving may have an impact on finding positive
aspects in caregiving. The reverse is also true. Similar ideas have also been
expressed in the literature of bereaved caregivers, e.g. indicating that posi-
tive memories of caregiving may help caregivers to search for meaning in
the grieving process when the care recipients die (Boerner, Horowitz, &
Schulz, 2004; Davis, et al., 1998; Frankl, 1984). All of meaning searching in
caregiving represents a simultaneous process of making sense of the losses
and finding positive aspects of caregiving.

Meaning searching in caregiving

Making sense of the losses
Losses (Yin)

Finding benefits

. Gains (Yang)

Figure 1. Search for meaning in caregiving in the context of experiencing
losses and gains.

Implications for practice

This framework suggests that helping professionals may facilitate caregiv-
ers’ adjustment to dementia caregiving mainly through two ways: making
sense of the losses in caregiving and finding positive aspects in caregiving.
Making sense of the losses in caregiving

As mentioned above, the grief of caregivers in the process of caregiving
is often overlooked. Doka (2002) used the term “disenfranchised grief” to
illustrate the situation in which a person may be deprived of the right to
grieve. Caregivers of persons with dementia may also experience disenfran-
chised grief when others do not understand their grief when the care recipi-
ents are still alive. They may find it hard to express their grief and losses,
when others associate grief only with death. Thus, the first step for helping
professionals to help caregivers to make sense of the loss may involve active
listening and normalizing caregivers’ feelings of grief. Caregivers have the
right to express their grief, and grieving is part of the process of making
sense of the losses.

In bereavement counselling, one of the intervention focuses is to help
bereaved persons to develop a healthy continuing bond with the deceased
family members (Field, 2006; Neimeyer, Baldwin, & Gillies, 2006). Simi-
larly, in working with caregivers’ grief during caregiving, it may be impor-
tant for helping professionals to help the caregivers maintain the continu-
ing bonds with the family members who suffer from dementia. Caregivers
may often focus on the losses and changes of the family members after
they suffer from dementia, e.g. their personality changes. This may bring
a deep sense of grief when they think the family members they knew well

have gone and their bonds are broken. Yet, helping professionals may ac-
knowledge the caregivers’ sense of changes and grief; they may also help
caregivers to make sense of the losses by focusing on “things unchanged” In
Logotherapy, Frankl (1983) suggested a way of facing the losses by realizing
the eternal nature of time. He stated that something that happened remains
eternal, as no one can take away the past. In exploring the grief of Chinese
older adults following the death of a spouse, Chan and Chan (2011) also
stated the importance of time perception in the adjustment to bereavement.
In the context of dementia caregiving, helping professionals may help car-
egivers to realize that dementia cannot take away the past that has been
built together between the caregivers and care recipients. For instance,
helping professionals may say, “Yes, it’s really difficult for you to experience
so many changes in your husband since he’s been suffering from dementia.
However, is there anything that you think remains unchanged between you
two?” This kind of dialogue may help bringing out the message that not
everything has been lost, and something is unchanged, e.g. he is still your
beloved husband although he suffers from dementia. In this way, caregivers
may better rebuild the continuing bonds with the care recipients and make
sense of the losses.

Finding positive aspects in caregiving

Helping professionals may often undermine the positive aspects of car-
egiving, especially when they work with caregivers who are more deprived
and stressed. Yet, facilitating caregivers’ search for the meaning in caregiv-
ing by identifying the positive aspects of caregiving may be important in
the intervention. In fact, the experience of positive aspects of caregiving
may reveal crucial information to helping professionals, e.g. the reasons the
caregivers may sustain the stressful caregiving role.

In actual practice, helping professionals may find it hard to explore the
positive aspects of caregiving among caregivers, particularly in the Chinese
context. Chinese people may not be very expressive in disclosing their feel-
ings. For example, Ho, Chan, and Ho (2004) indicated that Chinese people
with cancer tend to control their emotions. Even when caregivers are will-
ing to share their feelings, helping professionals may realize they tend to
share their negative emotions and stressful caregiving experiences. In the
bereavement literature, Walter (1999) proposed the term “policing grief”
which describes the culture’s constraints on how we should grieve. If we
apply this concept to understand the situation of Chinese caregivers of per-
sons with dementia, we may better understand why caregivers may not be
ready to share the positive aspects of caregiving. Our current societal be-
liefs have somehow defined caregiving as a stressful and negative task, and
Chinese caregivers may think it is not appropriate for them to express the
positive aspects of caregiving.

However, this is exactly the first step that helping professionals can take
in exploring the positive aspects of caregiving, i.e. helping caregivers realize
that positive aspects of caregiving can still be experienced although car-
egiving is a stressful task. In this way, helping professionals may normalize
caregivers’ expression of positive experience in caregiving and assist them
to search for the meaning in caregiving.

Next, helping professionals may adopt the technique of Socratic Dia-
logue as mentioned in Logotherapy (Frankl, 2004), to help them explore
an alternative perspective, including the positive aspects of caregiving. For
example, when caregivers are mostly occupied by negative emotions and
experiences, helping professionals may ask a surprising Socratic question:
“Yes, it’s such a hard task, and you suffer too. But may I ask you a question
that you may find a bit strange? If taking care of him is so stressful, why do
you continue to do so?” Caregivers may reply immediately, “I don’t have a
choice. I have to do so.” If the helping relationship is mature enough, help-
ing professionals may further explore it: “Do you really have no choice?
A person may leave the family and quit the caregiving task, but you don't.
Do you think there is a reason for you to continue in the caregiving role?”
In this way, helping professionals may have a chance to explore the posi-
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tive meaning underlying the stressful caregiving role. Helping professionals

need to be aware that they should not force the caregivers to search for the

positive aspects of caregiving. Instead, they may perform the role of facilita-
tor and encourage the caregivers to appreciate the small hopes and beauties
in caregiving.

Conclusion

Taking care of persons with dementia is a great challenge for many fam-
ily caregivers. It is true that it may be a stressful task, and caregivers may
also experience losses and grief when observing the changes in their fam-
ily members who suffer from dementia. Yet, the proposed framework in
this paper may also remind us that caregiving may not only involve losses
but also gains. This is consistent with helping professionals’ experience: We
encountered very stressful and depressive caregivers; we also encountered
ones who are so grateful that they have a chance to take care of their fam-
ily members. Helping professionals should not forget that many caregivers
possess their own strengths and personal resources (Chan, 2009), and they
are able to cope with the caregiving challenges.

In the proposed framework in this paper, caregiving is conceptualized
as a life event that includes caregivers’ experience of losses and gains. The
key to adjustment may depend on the meaning-searching process, which
includes making sense of the losses in caregiving and finding positive as-
pects. It is hoped that this conceptual framework will provide some insights
to helping professionals when working with caregivers of persons with de-
mentia. Future research studies are required to further examine the pro-
posed ideas empirically. B
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A Qualitative Exploration

Acknowledgement:

This study was supported by Health and Health Service Research Fund
(HHSRF) (Ref. 09101241). We sincerely gave our special thanks to all the
interviewees who participated in the interviews and helpers who helped
transcribe the interviews verbatim.

Abstract:

Introduction: Along with the rapid pace of an aging society in Hong
Kong, the demand for dementia care becomes an increasing pressure in
long-term care services industry. A scientific care approach is urgently
needed to ensure quality of care. Person-centered care (PCC) has been
proved as “most desirable” for demented older adults. However, how PCC
has been understood and practiced in Hong Kong is unknown. This study
aims to examine practices of PCC for demented older adults in residential
care facilities in Hong Kong.

Method: Qualitative method, in particular in-depth interviews was ap-
plied to this study. Brooker’s four major elements of PCC were used to
guide developing interview guidelines. 11 superintendents of residential
care facilities in Hong Kong were interviewed on their perceptions of PCC
towards demented older adults in their service settings, their daily practices
relating to Brooker’s four major elements of PCC, and barriers of applying
PCC.

Findings: Findings showed that interviewees have a diversified under-
standing of PCC, which failed to reach a consensus of PCC conceptualiza-
tion. A variety of practices, including conventional practices and innova-
tive ones have been identified, which shows a strong identification towards
PCC. Interviewees reflected a range of good practice relating to Brooker’s

four major elements of PCC. It includes 1) valuing demented older adults
and their caregivers as a stepping stone of practicing PCC; 2) individual-
ized care as a mechanism of practicing PCC; 3) continuous assessment as
a pathway to practicing PCC; and 4) nurturing environment as a facilitator
in practicing PCC. Lack of knowledge and skill competence, and increas-
ing work stress and environmental constraints have been seen as the major
barriers towards PPC.

Implications: This situation calls for further policy intervention on set-
ting up consensus and standards of PCC; systematic training; scientific
evaluation on quality of care; and evidence-based research on the PCC.
Keywords:

Person-centered care; demented older adults; residential care facilities,
Hong Kong
Introduction

long with a rapid growth of the aging population, the number of de-

mented older adults in Hong Kong has increased by 18,000 per year
and reached 110,000 in 2010 (JCCPA & HKCSS, 2010). This number is
estimated to increase to 280,000 by 2036 (HKCSS, 2011). Residential care
has become one of the most pressing issues among all of the services for
demented older adults in social and health systems, not merely because of
the accelerating demand, but also due to the complex and increasing needs
of demented people along the changes in the kinds of diseases, which out-
ranged the capacity of many families to provide quality care. Just like in
other developed countries, policy strategies are highly expected to meet
these challenges by adopting a scientific and efficient care approach to en-
sure good quality of care (QoC) for demented older adults. A recent report,
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which is a five—year strategic plan on dementia care published by the Hong
Kong Council of Social Service (HKCSS) in 2011, advocated improving
quality of care as a future policy goal. It would be important and timely to
examine a possible framework that could lead to improved quality of care
for demented older adults systematically.

Along the process of seeking better QoC for demented older adults,
previous literature showed that person-centered care (PCC) is one of the
most desirable approaches (Price, 2006). PCC was developed in response to
the needs for resident-oriented healthcare service, and was established on
a rich understanding of residents’ circumstances and needs (Price, 2006).
Studies showed that applying PCC interventions by formal caregivers are
effective in reducing the use of antipsychotic drugs (Fossey et al., 2006) as
well as agitation behaviors (Ballard & Aarsland, 2006; Chenoweth et al.,
2009) among the demented population. Based on these clinical evidence,
PCC has already been adopted as a key standard in dementia care manage-
ment in Australia (Alzheimer's Australia, 2007) and most European coun-
tries, e.g. France, Netherland, Norway, and the UK ( Alzheimer’s Society,
2001; Department of Health, 2009). As such, PCC becomes synonymous
with good quality care for demented older adults.

However, in the context of Hong Kong, little is known about whether and
how the PCC approach has been understood and practiced in taking care of
older adults with cognitive decline, particularly in residential care facilities.
This study aims to examine the practices of PCC for demented older adults
in residential care facilities in Hong Kong.

PCC and its Four Major Elements

In the last two decades, the notion of PCC has experienced a substantial
development and become a dominant approach in dementia care. By literal
meaning, PCC refers to “valuing people as individuals” in delivering health
care (Winefield, Mueller, Clifford, & Farmer, 1996). The origin of the term
“person-centered” can be traced back in the client-centered psychotherapy
(Rogers, 1951). Kitwood (1988b) did the pioneer work to cite this concept
to dementia care and gradually established an integrated and systematic
conceptual framework of PCC (Kitwood, 1988b, 1993d; Kitwood & Bredin,
1992). At the heart of PCC, Kitwood argued that “no matter how severe
the cognitive losses are, there is a ‘core self” which remains recognizable
and fundamentally intact” (Ballard & Capstick, 2007). Accordingly, high-
quality interpersonal care becomes the most valuable outcome of Kitwood’s
PCC approach.

In the same vein, Brooker (2004) sketched four major elements of PCC
in an equation: PCC=V+I+P+S, which means 1) “V”: valuing persons with
dementia and those who care for them; 2) “I”: treating people as individu-

als; 3) “P”: looking at the world from the perspective of the person with
dementia; 4) “S”: providing a positive social environment in which the
person with dementia can experience relative well-being. Brooker’s four
major elements of PCC provide a more exercisable explanation of PCC,
and thus have been applied to designing training programs and practicing
guideline of PCC (CEAL, 2010). It has also been used to develop dementia
care mapping, which is an observation tool for assessing the quality of life
of demented older adults (Brooker, 2005). However, most of the previous
studies examined Brooker’s four major elements of PCC within the context
of residential care facilities among the non-Chinese population, which led
to a research gap.
Methodology

This study adopted a qualitative research method, in particular in-depth
interviews were employed. In order to explore the practice of PCC in resi-
dential care facilities, superintendents are selected as the interviewees. The
major reasons lie in that superintendent is the key person in care facilities,
who could provide an overview of PCC practicing at residential setting.
Brooker’s four major elements of PCC have been applied to develop inter-
view guidelines. A total of 11 superintendents from three non-government
organizations were interviewed, with either nursing or social work back-
ground. A pilot study was conducted with a superintendent, which aimed
to examine whether core questions in the interview guideline could be un-
derstood and answered. The semi-structured interview guideline was then
adjusted after the pilot study. 10 in-depth interviews were conducted by the
researcher, during which the interview process were audio-taped.

Table 1
Guiding Questions for In-depth Interview

Key questions

. Please share your view on person-centered care.

2 In daily practice, how do you value demented older adults? What
are possible barriers?
In daily practice, how do you provide individualized care? What are
possible barriers?
In daily practice, how do you interpret the world of demented older
adults? What are possible barriers?
In daily practice, how do you build up a positive environment for
promoting the quality of life for demented older adults? What are
possible barriers?
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Thematic analysis was adopted to analyze the data, in which three stages
were followed: organizing the data, interpreting the meanings, and develop-
ing a series of themes from the data (Boyatzis, 1998).

The 11 residential care facilities showed a variety of aged care settings in
Hong Kong in terms of home size. There are 4 small-sized residential care
facilities which serve less than 100 residents. Among the four, one mini-
home offers only 32 places. There are also 5 medium-sized residential care
facilities whose capacity are between 100-200 beds, and 2 large-sized resi-
dential care facilities which serve more than 250 residents were included
as well. The ratios of residents with cognitive impairment among these 11
residential care facilities reach an average level of 40.3%, while the ratios
range from 31.1% to 54.2%.

Findings

Through the thematic analysis, three major themes have emerged, which
are 1) practicing PCC without a consensuses perception; 2) a range of good
practice relating to Brooker’s four major elements of PCC. (To be more spe-
cific, it refers to four sub-themes, which are valuing demented older adults
and their caregivers as a stepping stone of practicing PCC, individualized
care as a mechanism of practicing PCC, continuous assessment as a path-
way to practicing PCC and nurturing environment as a facilitator in prac-
ticing PCC.); and 3) barriers in practicing PCC. Table 2 summarizes the
themes.

Table 2
A Summary of Themes

Primary themes

Secondary themes

No-consensus perception to-
ward PCC

Individualized care perspective
Holistic approach perspective
Care with dignity perspective

A range of good practice re-
lating to Brooker’s four major
elements of PCC

Valuing demented older adults and
their caregivers as the stepping stone
of practicing PCC

Individualized care as a mechanism of
practicing PCC

Continuous assessment as a pathway
to practicing PCC

Nurturing environment as a facilitator
in practicing PCC.

Barriers in practicing PCC  TLack of knowledge and skills compe-
tence
Increasing work stress and environ-

mental constraints

Practicing PCC without a Consensus Perception

Regarding the understanding towards PCC, interviewees have three dif-
ferent perspectives. First, some interviewees put considerable weight on in-
dividualized care. They thought that the demented older adults themselves
are the starting point of providing any services. That is to say, the formal
caregivers should take the demented older adult’s perspective to understand
their needs, and the care arrangement for any individual resident should be
suitable for their background, preferences, and habits. Therefore, getting to
know a demented older adult is the initial step to provide services.

Second, some other interviewees viewed that the PCC approach is similar
to the Holistic Approach (Alan, 1980) which requires integrated care to-
wards one’s physical, psychological, social and spiritual health. They inter-
preted that not only the person’s physical health should be paid attention to,
but also their needs in other aspects such as psychological/mental, social,
and spiritual.

Third, other interviewees also believed that the heart of PCC is the dig-
nity of demented older adults. Though the residents’ cognitive ability is de-
teriorating, the caregivers should respect them as a person. An interviewee
argued that caregivers should always remember that the one you are look-
ing after is a “person”. Only through PCC can demented older adults live
a life with proper dignity. This shows a consistency with Kitwood’s (1992)
argument of personhood which is the key content of PCC.

A Range of Good Practice Relating to Brooker’s Four Major Elements of
PCC

During the in-depth interviews, all the interviewees introduced their
practices related to each element of V/I/P/S. The major contents with repre-
sentative examples are summarized as the following.

Valuing demented older adults and their caregivers as a stepping stone of
practicing PCC

The element of “V” emphasizes two equally important counterparts: val-
uing demented older adults as well as their caregivers. Interviewees listed
many concrete behaviors to illustrate how they value both the demented
older adults and the staffs in their residential care facilities.

In respect of valuing demented older adults, three types of practice have
been identified, which include: 1) showing courtesy and respect, 2) facilitat-
ing residents’ freedom; and then 3) realizing residents’ autonomy. First of
all, interviewees thought the basic level of valuing demented older adults
is showing courtesy and respect. This includes behaviors like demonstrat-
ing basic respects through language, expression and attitude, giving warm
greetings and sincere regards to each resident every day, reminding resi-
dents of their own name when providing any service, and kindly explaining
what is going to be done to the residents and so on.

Second, based on these basic respects, interviewees tried to facilitate resi-
dents’ freedom, which shows a kind of deeper respect towards demented
older adults. For example, interviewees are careful about the use of restric-
tions on demented older adults. An interviewee said that they tried their
best to not restrain the demented residents. In her setting, only 4 out of 75
residents were restrained, which is a low level of using restraint in residen-
tial care facilities. Another interviewee gave an example that they allowed
residents to worship Buddha in their home, even though it is a Christian
organization. This example showed that the residents’ religious freedom is
respected in the residential care facilities. At another setting, an open door
policy has been applied to let the residents with mild dementia access to the
outside. The interviewees introduced that some residents lived in the same
community with the residential care facility. Though they are diagnosed
with dementia, they are still at the mild stage and familiar with the com-
munity. After seeking their family’s consent, professionals will assess the
residents’ ability and health status, and determine whether to allow them
to go out for a walk.

Finally, residents’ autonomy has also been found to be valued to some
extent at residential care facilities. For instance, in one residential care facil-
ity, demented older adults are allowed to decide what to do in their small
group session. They make the decision, prepare the materials, and then take
actions. Professionals help them to realize their idea, rather than design the
activity for them. In another residential care facility, residents’ opinion is
collected twice a year through formal survey.

In respect of valuing caregivers, three major aspects can be recognized:
1) training; 2) providing incentive; and 3) taking suggestions from the staff.
First of all, all the interviewees being interviewed attached considerable
importance to the staff training issue. They expressed that enhancing per-
sonal working skill through systematic training is the best way to value their
staff. They introduced different forms of training. Internally, they organ-
ized internal training instructed by professionals to front-line workers and
appointed a supervisor to each front-line worker. Externally, they also en-
couraged staff to enroll in training courses provided by other organizations
by offering time or a certain amount of cost. In a residential care facility,



Demenﬁd Asia Health Care Journal July 2012

the interviewees also tried a creative way to rotate positions among front-
line worker so that staff can experience different work and learn new skills.
Meanwhile, staff training covers a broad range of contents. On one hand,
some regular training topics, such as infection control, bedsore prevention,
carry skills, and fall prevention have been arranged in rotation during the
year. On the other hand, a variety of dementia care training has been intro-
duced, such as communication skills, behavioral problem control, cognitive
training and etc. Moreover, staff’s mental health, service spirit, and work-
place safety are also important contents of training.

Second, superintendents argued that creating incentive is another effi-
cient way of valuing staff. There are basically two kinds of incentive: spir-
itual and material. In terms of spiritual incentive, interviewees will give an
oral prize, publicize those letters of thanks from residents’ family, or have
an individual talk to encourage excellent staff members. In terms of ma-
terial incentive, interviewees will arrange a long-term contract with those
who have excellent performance, or directly promote them. An interviewee
bought small gifts by herself for those who worked more than 5 years in her
residential care facility.

Finally, interviewees found that paying attention to the staff’s opinion
and taking their good suggestions could also express their respect to staff
well. Several means of collecting staff’s opinion have been identified, which
include everyday hand-over briefing, regular staff meetings, superintendent
mailboxes, and formal surveys. Interviewees found positive feedback when
staff’s suggestions were taken.

Individualized care as a mechanism of practicing PCC Regarding the “I”
element, an individual care plan (ICP) has been found as a major mech-
anism to deliver PCC. Interviewees introduced that they would conduct
home-visits before taking in new residents. The purpose of home-visits is to
get a better understanding of the potential resident in his original environ-
ment. During the first month, professionals would assess residents” ability
by using various psychometric tools. Then an individual care plan would
be drafted for each resident based on one’s own physical and mental health
conditions and personal background. As such, ICP not only offers a treat-
ment plan for disease or physical symptoms, but also facilitate proper cog-
nitive interventions for each demented residents. ICP would be reviewed
once or twice in a year. Interviewees believe that ICP is the most typical way
to deliver individualized care.

Moreover, at two residential care facilities, demented residents have been
arranged in a special ward, which is separated from other residents. This is
called specialized care management for demented residents. Staff who work
in this ward is offered more opportunities to attend dementia related train-
ings and courses, and thus they are supposed to be more skillful in taking
care of demented older adults. Interviewees interpreted it as an extension of
individualized care, because ICP has been well integrated into a specialized
environment.

Furthermore, some innovative practices related to individualized care
have been found. An interviewee introduced that they conducted a pro-
ject called the “individual cognitive guidance book” or “personal life story
book”. This project aims to design a special album for each demented res-
ident. It covers the subject’s personal information, special dates and sig-
nificant events in his or her life. By using this book, both caregivers and
other visitors can help the demented older adults by recalling their old time,
training memory and doing reality orientation.

Continuous assessment as a pathway to practicing PCC Element “P” refers
to looking at the world through the perspective of demented older adults.
Interviewees identified several ways to interpret the world of demented
older adults. One of the most important ways is comprehensive assessment.
Some interviewees argue that every demented resident has their own per-
sonal situation which differs from the others even if they are in the same
stage of dementia. In order to understand one’s real situation, they would do
a series of assessments to measure resident’s various kinds of abilities. Those

regular assessment tools include the Mini Mental State Exam (MMSE),
Geriatric Depression Scale (GDS), Beck Depression Inventory (BDI), Cen-
tre for Epidemiological Studies Depression Scale (CESD), Activity of Daily
Living Scale (ADL) and so on. Such evaluation would be continuously con-
ducted during certain periods, which provides a consistent interpretation
of demented older adults.

Another important way to go into demented older adults’ world is
through communication. Some interviewees said that due to the cognitive
deterioration, demented older adults normally fail to voice their own need
and preference independently and actively, so that caregivers are required
to ask them constantly and initiatively. Besides verbal communication,
body language, facial expression and gestures are all significant hints to ex-
plore the ideas of demented residents.

Moreover, some other interviewees shared that observation is also a use-
ful channel to interpret the demented older adults. Those who are in the
middle and severe stage could neither express their own ideas nor reply to
any inquiries. In this case, only through careful observation can the caregiv-
ers guess what the clients really want. For example, at one residential care
facility, a physiotherapist arranged a pain healing intervention scheme for
several demented residents, though they did not claim to have such prob-
lems. The therapist observed those clients for a long time, consulted their
health record, and then predicted there is a large possibility for them to
have this problem.

Nurturing environment as a facilitator in practicing PCC The “S” element
means to provide a positive social environment in which the person with
dementia can experience relative well-being. In residential care facilities,
the captioned environment can be defined from three aspects, which are
physical environment, social environment and interpersonal environment.
First of all, concerning the physical environment, the safety issue is the pri-
ority among all concerns. As such, most of the residential care facilities in
Hong Kong have a walking/escaping protection system, alarm system and
wheelchair access. Some interviewees said that they follow the 5S (Struc-
turise, Systematize, Sanitize, Standardize, Self-discipline) Management
Guideline which helps to create a clean and clear, tidy, and handy physical
environment (Hong Kong Association of Gerontology, 2004). Other inter-
viewees contributed that they put up route signs, and other individualized
marks to help the demented older adults find their way around.

Second, interviewees agreed that building up a positive social environ-
ment will benefit demented older adults. All the residential care facilities
involved in this study provide a variety of dementia intervention projects,
such as reality orientation therapy, reminiscence therapy, multiple scenery
intervention, and etc. Social activities are also rich and varied. Besides the
celebration for various festivals, there are monthly birthday parties, wel-
come parties for the new residents, visits and outings, and so on.

Third, the interpersonal environment is also a significant element to “S”
element. Some interviewees shared that they put a lot of effort to build up
an understandable and pardonable culture for demented residents. They
focused on those cognitively intact residents and educated them about how
to understand and support demented older adults. Some interviewees also
invited volunteers to help organize activities for demented older adults. At
one setting, demented older adults can regularly access the park nearby as-
sisted by volunteers.

Barriers of Practicing PCC

During the interview process, two themes of barriers for practicing PCC
emerged: 1) lack of competence on knowledge and skills among formal car-
egivers, and 2) increasing work stress and environmental constraints.

Lack of knowledge and skills competence Interviewees expressed that
manpower is a crucial factor to realize PCC. However, the front-line work-
ers in Hong Kong remain at a low competence level. The majority in the
care worker’s market are normally middle-age women, with less education
and almost no nursing specific background except simple nursing training
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courses. For those professional workers, there is no specific training on de-
mentia provided during undergraduate study either. Increasingly, manpow-
er shortage leads to high demand on on-site training and re-training which
have been organized by individual organizations. As such, the competence
level of manpower remains an irregularity. In addition, most residential
care facilities are facing considerable challenges on manpower shortage
and a high turnover rate. Reflected by some interviewees, the turnover rate
reaches an average level of one fourth among the front-line care workers.
Also, at some residential care facilities, the mixed ward in which demented
residents and cognitively intact residents live together leads to extra chal-
lenges for care arrangement. Therefore, the service quality, especially the
provision of PCC, is directly influenced by inefficient and less competitive
manpower.

Increasing work stress and environment constrain Interviewees also re-
flected that the working pressure is increasingly accelerated in recent years.
The reasons are mainly: heavy workload, higher expectation from residents’
family and higher requirement from government (HKAG, 2004). Under
such pressure, most residential care facilities are driven by task-focused
goals. In addition, the physical environment in most of the residential care
facilities in Hong Kong is less spacious and lack of outdoor space. In this
situation, residents’ privacy and freedom are restricted. As such, it remains
a considerable difficulty to pursue PCC in a task-focused workplace and
constrained environment.

Discussion

Based on the above findings, three observations deserve further discus-
sion. 1) Lack of consensus about PCC may affect evaluating mechanisms
on quality of care; 2) a variety of good practices of Brooker’s four major
elements of PCC shows a strong identity of practicing PCC at residential
care facilities, and; 3) some components of Brooker’s four major elements of
PCC are still missing or under-developed, which calls for systematic train-
ing and promotion.

Lack of Consensus Needs Policy Interventions

First, the lack of consensus towards PCC poses potential peril to assessing
quality of care. Though the interviewees have proper understanding about
PCC respectively, they failed to show a high degree of agreement on PCC.
Some interviewees focus only on the aspects of individualized care, which is
what the “I” element is about; some interpreted PCC as a holistic approach;
and others explained the heart of PCC is valuing dignity of demented older
adults. In this case, there is not an agreeable standard to define PCC. One
of the major reasons is that the policy framework and directions regard-
ing PCC have not been in place in Hong Kong. In recent years we have
witnessed an increasing attention on dementia care in Hong Kong (JCCPA
& HKCSS, 2010). Hong Kong Council of Social Service drafted 9 acting
objectives and goals for dementia care (HKCSS, 2011). However, PCC has
not been formally recognized and its corresponding practice protocols have
not been developed in the Hong Kong context. Since PCC is highly related
to the quality of life of demented older adults (CEAL, 2010), a scientific and
systematic dementia care strategy is urgently needed. Absorbing the experi-
ence of developed countries, the practicing guideline of PCC for residential
care facilities should be put on the list of preferable tasks, followed by sys-
tematic caregivers’ training and regular outcome assessment.

Diversified Practices Comes from a High Identification of PCC

Second, though lacking consensus, Brooker’s four major elements of PCC
can be identified in narratives of interviewees. They reflected a range of
good practice relating to each V/I/P/S element. We can see that Brooker’s
four major elements of PCC have been tried in different ways through daily
practice. Practices, such as ICP and occupational therapy are well devel-
oped. Some project-based practices, such as the open-door policy and in-
dividual life story book indicate staff’s effort to promote PCC. Interview-
ees showed a strong identity of PCC approach, and believed that the PCC
approach would benefit the demented older adults. Increasingly, they ex-

pressed a strong willingness to fulfill PCC with their best effort.

Possible explanations for the high identification of PCC could come from
four major aspects. First of all, PCC is consistent with social work values
- a person-centered, holistic approach. As all the interviewees have social
worker or nursing background, their educational and professional back-
ground provides them with a solid foundation to grasp the soul of the PCC
approach. Moreover, all residential care facilities are governmental subvert-
ed facilities which share similar quality standards, such as Service Qual-
ity Standards (HKCSS, 2011). Increasingly, sharing among NGOs has been
practiced via conferences, symposiums and working groups under HKCSS.
Finally, it is also strongly affected by urgent needs from the increasing num-
ber of demented older adults. Under such market pressure, service units
need to work out daily practice protocol and consolidate good practices.
Some Components of Brooker’s Four Major Elements of PCC Need to be Rec-
ognized

Third, regarding each element of V/I/P/S, some key components have
been found underdeveloped or missing. The aspect of valuing demented
older adults was identified largely on a basic level. Residents” freedom and
autonomy need to be valued more. Meanwhile, the focus of valuing staff
is now put on the aspect of skill training; more humanistic care is needed.
Moreover, though the ICP is a major mechanism to deliver PCC, it also
limits individualized care within a medical-oriented scope; psychosocial
proportions need to be broadened. Increasingly, the practices of the “P”
element rely too much on assessment rather than communication and em-
pathy. In respect of the “S” element, we can see that great effort has been
taken to build up positive social and interpersonal environments for the
demented older adults. However, it seems that most of the social and cogni-
tive activities are designed for the demented residents in the mild and mod-
erate stage; on the contrary those in the severe stage still have less exposure
to positive environment. Moreover, there also lacks evidence regarding to
what extent the quality of life of demented older adults is improved. This
remains a research gap for further exploration. That is to say, a systematic
study of evidence-based practice on the PCC’s effectiveness and outcome
measures needs to be strengthened.

Finally, the difficulties in practicing PCC are mainly the lack of various
kinds of resources. It seems that interviewees had a clear understanding
about it and have been trying their best to promote PCC, although it is hard
to solve in a short- term.

Conclusion

1.Interviewees in this study have a diversified understanding of PCC, but
failed to meet a consensus conceptualization. This may affect the evalua-
tion of care quality. Developing policy principle and practice guidance is
highly recommended.

2.To some extent, Brooker’s four major elements of PCC can be seen in
place in daily practice. However, these four major elements (V/I/P/S) are
mainly delivered in some well-established ways such as ICP and various
kinds of interventions; more creative and efficient ways of delivering PCC
are worthy to explore.

3.Lack of knowledge and skill competence, increasing work stress and envi-

ronmental constraints are major obstacles that affect practicing PCC. Im-

proving the long-term care situation for demented older adults is a more

and more urgent issue, which calls for a joint-effort from government,

society, business, and the academic field. m
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Challenges in Disaster Medical Response

he management of the medical and public health effects of contempo-

rary disasters, whether natural or man-made, is one of the most sig-
nificant challenges facing medical providers today. Disaster medical care is
not the same as conventional medical care. Disaster medical care requires
a fundamental change in the care of disaster victims in order to achieve
the objective of providing the “greatest good for the greatest number of
victims”.

The demands of disaster medical relief have changed over the past dec-
ade, both in the scopes of medical care, the spectrum of threats, and the
field of operations. Increasingly, medical providers are being asked to re-
spond to complex disasters, the spectrum of threats ranging from natural
disasters to complex man-made disasters such as war and terrorism.

Natural disasters may be classified as sudden-impact (acute) disasters
or chronic-onset (slow) disasters. Sudden-impact natural disasters gener-
ally cause significant morbidity and immediate mortality immediately as
a direct result of the primary event (e.g. traumatic injuries, crush injuries,
drowning) whereas chronic-onset disasters cause mortality and morbid-
ity through prolonged secondary effects (e.g. infectious disease outbreaks,
dehydration, malnutrition). Man-made disasters may be unintentional or
intentional (terrorism). The spectrum of agents used by terrorists is limit-
less and includes conventional weapons, explosives and biological, chemi-
cal and radioactive agents. Seventy percent70% of terrorist attacks involves
the use of explosive weapons and are is a significant challenge for medical
providers due to the complexity of injuries (primary, secondary, tertiary
and quaternary blast injuries).

Contemporary disasters follow no rules. No one can predict the time,
location or complexity of the next disaster. Similar to the ABCs of trauma
care, disaster medical response includes basic elements that are similar in
to all disastersdisaster responses. The ABCs of the medical response to dis-
asters includes:

« Search and rescue

« Triage

o Definitive care

« Evacuation

Mass casualty incidents (MCIs) are events causing numbers of casualties
large enough to disrupt the healthcare services of the affected communi-
ties. Demand for resources always exceeds the supply of resources in a mass
casualty incident. The difference in disasters is the degree to which certain
capacities are needed in a specific disaster, and the degree to which outside
assistance (regional, national or international) is needed. Rapid assessment
by experienced teams of disaster responders will determine which of these
elements are needed in the acute phase of the disaster to augment local ca-
pacities. Disaster management teams are based on “functional” capacities,
not titles.

Search and Rescue

Many disasters, both natural and man-made, involve large numbers of
victims trapped in collapsed structures. Many countries have specialized
search and rescue teams as an integral part of their national disaster plans.
Members of this team include:

o Cadre of medical/surgical specialists

o Technical specialists

« Trained canines

Triage

Triage is the most important, and psychologically challenging, aspect of
disaster medical response, both in the pre-hospital and hospital phases of
the disaster response. Triage is the process of shorting casualties according
to the level of care they require in a MCI. Patients’ needs are matched with
available resources. Disaster triage is significantly different from conven-
tional triage. The objective of disaster triage is to do the “greatest good for
the greatest number of victims” The critical patients having the greatest
chance of survival with the least expenditure of time and resources are the
highest priority. Triage errors in the form of under-triage and over-triage
are always present in the chaos of MCI.

Triage is a dynamic decision-making process of matching patients’ needs
with available resources. Three levels of disaster medical triage have been
defined. The level of disaster triage utilized at any phase of the disaster will
depend on the ratio of CASUALTIES to CAPABILITIES. Many MCIs will
have multiple levels of triage as victims move from the disaster scene to
definitive medical care. The three levels of disaster triage are:

« Field triage (Level 1)

» Medical triage (Level 2)

« Evacuation triage (Level 3)

Definitive Medical Care

Maximally acceptable care for all disaster victims is not possible in the
early stages of the disaster given the large number of patients in a MCI. In
the initial stage of the disaster, minimally acceptable care (crisis manage-
ment care/altered standards of care) to provide life-saving interventions is
necessary to provide the greatest good for the greatest number of victims.

Evacuation

In most disasters, the large number of victims needing evacuation, es-
pecially in austere environments, will mandate the use of non-convention
medical transport aircraft. Evacuation decompresses the disaster area and
improves care for the most critical casualties.

Conclusion

Good intentions and clinical expertise alone are not sufficient to achieve
a successful disaster medical response. All medical providers must also in-
corporate the principles of disaster response into their training if they are to
be effective “surge” capacity in today’s complex disasters. l
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Can the Accordion Stone Device Assist in Upper Ureteral SWL?
In vitro and pilot clinical experience with a novel use of the device

Abstract

Background: Extracorporeal shock wave lithotripsy (SWL) of proximal
ureteral stones has limited success rates. My objective was to determine
whether an Accordion stone device might improve SWL effectiveness.

Methods: An in vitro model was used to determine optimal positioning
of a 10 mm Accordion device during SWL. Three device positions were ex-
amined: (1) proximal to, (2) distal to, and (3) bracketing a simulated ureter-
al stone. Fragmentation efficacy was measured by drying and then weighing
stones before and after SWL. Based upon the results of the in vitro study,
with IRB approval and patient consent, five patients were evaluated during
SWL with a 10mm Accordion device positioned either bracketing (2 pa-
tients) or immediately distal to the stones (3 patients). After SWL treatment
(2000 shocks), the extent of fragmentation noted with fluoroscopic imag-

ing was ranked as either low (minimal fragmentation), moderate (>60% of
fragments >2mm), or extensive (<40% fragments >2mm).

Results: In vitro results noted positioning the Accordion device distal to
or bracketing the stones was more efficient than placing the device proximal
to the stones. In the clinical assessment, bracketing the stone with the film
occlusion resulted in one moderate and one extensive stone fragmentation;
positioning the occlusion distal to the stone resulted in one moderate and
two extensive fragmentation rankings. There were no patient complications
or damage to the devices employed. All 5 patients cleared their stones.

Conclusions: The Accordion device appears to assist stone fragmentation
whether bracketing or positioned distal to the stone. The device provided
guidance in localizing stones, did not interfere with the application of shock
waves and reduced residual stone volume by sweeping fragments out of the
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ureter after fragmentation in 3 of the 5 patients. These results warrant fur-

ther clinical investigation.

Keywords:

Ureteral stone, SWL, Accordion device, fluid-filled chamber, film occlusion

Introduction

Extracorporeal shock wave lithotripsy (SWL) is considered one of the
two first line treatments for patients with kidney stones which have mi-

grated into the ureter.! This treatment procedure is non-invasive, but while

it is highly effective for stones in the kidney,?* treatment of stones in the

ureter has a low initial success rate*” and necessitates a second treatment in

up to 50% of patients.*® This lower success rate has been attributed to the

lack of fluid surrounding stones in the ureter in contrast to much higher

success rates when the stone is located within the fluid-filled calyces of the

kidney.

Fragmentation of ureteral stones with SWL results from the combined
actions of compression and tension as the shock wave passes through the
stone,'®!! but another factor in fragmentation is cavitation.”? The negative
pressure of the shock wave creates cavitation bubbles. The collapse of these
bubbles results in a high pressure amplitude shock (essentially a jet) that
also assaults the stone surfaces.!*> However, the cavitation bubble formation
is suppressed if the urothelium is in contact with the stone and therefore
minimizes the amount of fluid available in which bubbles can form.*

Creation of an expansion chamber with an endourological device was
proposed in 1990, but subsequently little progress has been published
on this approach. A novel stone management device, the Accordion Stone
Management Device, has been designed to limit stone migration during
ureteroscopic guided laser lithotripsy with use of a film-based occlusion
component. This film occlusion conforms to the walls of the ureter and
fluid movement past the occlusion is minimal."” If this film occlusion com-
ponent can push the urothelium away from the stone, then it may be pos-
sible to provide a method of creating a gap in order for fluid (urine) to
accumulate around the ureteral stone. A fluid chamber surrounding a stone
does result in higher fragmentation rate with SWL.'** Pilot in vitro work
has demonstrated that the Accordion Stone Management Device can with-
stand the assault of shock waves while remaining functional and intact.

In order to test this theory, first an in vitro study was first undertaken
to determine which position of the Accordion device’s film occlusion in
relation to the stone is optimal for fragmentation by SWL, followed by an
assessment of SWL fragmentation in patients in a pilot clinical study.

Methods
In vitro Study

The Accordion Stone Management Device (PercSys) consists of a two-
part guide wire with a polyurethane film near the device’s proximal end
(Figure 1). After the device is advanced past the targeted stone, the film is
pulled together to form an occlusion (Figure 2). This occlusion limits the
migration of stone fragments during lithotripsy and can be used to sweep
fragments to the bladder. The Accordion device has U.S. Food and Drug
Administration marketing clearance and CE marking; it is not considered
to be an experimental device and its use in SWL procedures is not off-label.
For this study, the 10 mm Accordion device was used.

Figure 1. The Accordion Stone Management Device is a two-part guide
wire-based design, with a shaft diameter of 0.97 mm, which forms a 10 mm
diameter occlusion.

Figure 2. The 10 mm film occlusion formed by the Accordion device once
it is past the targeted stone.

The objective of this study was to visually assess the extent of surface
defects and/or fragmentation of artificial stones when the Accordion device
was placed in one of three positions: (1) the film occlusion formed distal
to the stone; (2) the film occlusion bracketing the stone; and (3) the film
occlusion proximal to the stone. As control, SWL was conducted on stones
without an Accordion device present.

A test tank was constructed of acrylic panels with a Mylar window on the
lower surface of the tank in order to simulate the skin surface, following
a design of Neucks et al."® The test tank was filled with de-ionized water
and placed on the treatment table of a Storz Modulith SLX ESWL machine
into the focal point using biplanar fluoroscopy, such that the Mylar mem-
brane was in contact with the water cushion of the treatment head. The
electromagnetic therapy head of the SWL machine is integrated with the
fluoroscopic imaging system isocentrically so when the imaging system is
in focus with the target stone, the shock wave focus (F2) also is centered on
the target stone.

An artificial stone, constructed of UltraCal with dimensions 7 mm x 10
mm and a mean dry weight of 0.59 grams, was introduced into an artificial
ureter. Artificial stones constructed from UltraCal 30 have been reported
to have physical characteristics similar to those of human kidney stones."
The artificial ureter was constructed of silicone and has characteristics of
porcine ureters.

The artificial ureter containing the stone was submerged in the de-ion-
ized water within the test tank and its proximal end connected to a reservoir
of de-ionized water via tubing with a stop-cock. De-ionized water was in-
stilled into the lumen until all air bubbles were removed from the artificial
ureter.

Once the stone was in position and the artificial ureter free of air bubbles,
an Accordion device was advanced within the lumen of the artificial ureter
to the stone and the film occlusion engaged at one of three positions: distal
to the stone; proximal to the stone; or bracketing (encompassing) the stone
(Figure 3). In addition, a stone was placed in the artificial ureter without the
presence of an Accordion device and subjected to the same SWL treatment
regime as a control.
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Figure 3. Positioning of an Accordion device (A) distal to the targeted
stone, (B), proximal to the stone, or (C) bracketing the stone. When the
film occlusion is engaged, the radiopaque discs within the film coalesce.

In each run of the study, the acrylic tank was placed on the SWL machine
in the position normally occupied by the patient’s lumbar region during
treatment for ureteral stones. The shock wave head was positioned approxi-
mately 10 cm (4 in) from the targeted simulated stone, with the focal point
of the shock wave source (F2) targeted onto the center of the stone.

The treatment regime applied was modified slightly from that typically
used for stones contained within the ureter (for the sake of time), but did
cover the parameters typical for SWL treatments at this stone center: a cu-
mulative number of 1000 shock waves provided over 17 minutes (power



starting at 3.3 mJ and ending at 22.7 m]).

Following application of the shock waves, the stones and fragments
were removed from the simulated ureter, air dried for 48 hours, and then
weighed. A total of five stones were used in each position and as controls;
mean weight for each position and control were calculated. The percent-
age weight reduction was calculated for each position and compared to the
weight reduction in the control stones.

Pilot Clinical Study

The primary endpoints of the clinical pilot study were the capacity of the
Accordion device’s film occlusion to maintain the stone in position during
the SWL regime, and the extent of stone fragmentation following applica-
tion of the SWL treatment cycle. The extent of fragmentation was rated as
low [no to minimal fragmentation noted], moderate [many fragments cre-
ated but most (> 40%) of them larger than 2 mm], or extensive [many frag-
ments created but with few (<40%) fragments larger than 2 mm].

The secondary endpoints were the capability of the Accordion device to
sweep fragments into the bladder following the SWL treatment, and patient
complications noted during or following the treatment.

With IRB approval and after gaining informed consent, patients included
in this study were those who had been diagnosed with a solitary stone in
one ureter, were 18 years of age or older, and sched-
uled to receive SWL treatment. Patients were excluded
from the study pool if they had a bleeding disorder,
had a urinary tract infection, were pregnant or nurs-
ing, and/or known to have ureteral strictures.

At my facility, typically patients are treated under se-
dation (often a general anesthetic agent) so that their
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Figure 4. The typical reduction in core volume of UltraCal 30 artificial
stones following SWL when (B) no Accordion device was used, (C) when
an Accordion device was placed distal to the stone, or (D) encompassed
the stone, or (E), or was placed proximal to the stone, as contrasted to an
artificial stone prior to SWL (A).

of an Accordion device so that its film occlusion bracketed the stone caused
a 29% reduction in stone weight, with a mean residual weight of 0.42 g;
placement of the occlusion proximal to the stone resulted in a 15% reduc-
tion in weight (Table 1). The mean reduction in weight was significant when
the film occlusion of the Accordion device either was positioned distal to
the stone or when it bracketed the stone (p = 0.03 and p = 0.05 respectively).
Based upon these results, the positions of the device’s film occlusion used
in the clinical study were bracketing the stone and the distal to the stone.

Table 1. Reduction in weight following shock wave lithotripsy in stones with the film occlusion
of the Accordion device positioned proximal to, distal to, or braketing the stone,

Mean percentage

movement during the SWL procedure is minimal.
Once the patient was anesthetized, the location of the
targeted stone was determined with the fluoroscopic
imaging modality of the procedure table.

Virgin stone
Control stones (no occlusion)
Stones with occlusion proximal

Stones with acclusion distal

With the stone’s location identified, a flexible cys-
tourethroscope was advanced up the patient’s urethra
until its tip resided in the bladder. The ureteral orifice
(UO) was visualized and an open-ended ureteral cath-
eter was advanced to the distal ureter and a contrast agent injected into
the renal pelvis. After removing the catheter, an Accordion device was ad-
vanced into the UO via the working channel of the cystoscope. Once the
Accordion device was within the ureter, it was advanced, under imaging,
until its film component was near the stone. In a nonrandomized scheme,
the film occlusion bracketed the stone in the first two patients and then was
positioned distal to the stone in the next three patients.

With the film occlusion in position, SWL treatment begun with the Storz
Modulith SLX Lithotriptor and a total of 2000 shocks were applied to all
stones.

After the treatment has concluded, using fluoro imaging, the extent of
the fragmentation was rated as low, moderate, or extensive. The Accordion
device was used to sweep fragments into the bladder
as the device was removed from the patient. A total of
five patients were enrolled in this pilot study.

Results
In vitro study

The film occlusion of the Accordion device resulted
in higher levels of stone fragmentation than occurred
with shock waves striking control stones (Figure 4). I

Patient number

Stones with occlusion bracketing

Mumber Mean weight (g) weight reduction
E] 0.59
5| 0.56 5%
5 0.5 15%
3 0.38 6%
] 0.42 29%

Pilot clinical study

The Accordion device was engaged distal to the stone in three patients
and bracketing the stone in two patients. All five patients received the SWL
treatment without complications; the device did not interfere with the SWL
procedure or require the patient to be positioned in a manner that was not
typical for the procedure.

The stones were all in the proximal ureter, with two approaching the ure-
teropelvic junction. The stones ranged in size from 5 X 3 mm to 7 X 7 mm
(Table 2). The Accordion devices advanced easily to all five stones and the
film occlusions were noted to assist in maintaining the stone in position
during the procedure. Positioning the Accordion device distal to the stone
assisted in targeting of the stones for SWL, especially in the one case of a
patient with a radiolucent stone (Figure 5).

Table 2. Ranking of the extent of stone fragmentation during shock wave lithotripsy in 5 patients
with the film occlusion of the Accordion device positioned bracketing the stone or distal
to the stone.

Extent of

Stone sige (mm) Occlusion position Fragmentation

Following application of the SWL treatment regime, 7
the control stones had a mean residual weight of 0.56
g, a reduction of 5% by weight from stones not treated
with the SWL regime. With the film occlusion distal to 1

5x8 Bracketing Moderate
2 Tx7 Bracketing Extensive
3 517 Distal Extensive
5x3 Distal Extensive
5 7x7 Distal Moderate

the stone, the mean residual weight was 0.38 g, a 36%
reduction from the stones’ original weight. Placement
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Figure 5. Accordion device immediately distal to a radiolucent stone (ar-
rowhead) in order to assist in targeting.

None of the stones were ranked as having a “low” level of fragmentation,
and more fragmentation was ranked as “extensive” than as “moderate” (Ta-
ble II). The film occlusion was used to sweep fragments down the ureter and
into the bladder in the three instances where the level of fragmentation was
extensive. This sweeping permitted the majority of the residual stone bur-
den to be removed from the ureter and did not result in hematuria or other
complication subsequent to removal of the Accordion device.

Use of the Accordion device did not interfere with the application of the
shock waves and appeared to promote fragmentation. While this was not a
comparison study, my experience is that SWL of ureteral stones typically
require 4000 shocks in one SWL session and, in this pilot study, sufficient
stone fragmentation was achieved with only one application of 2000 shocks.
The progression of fragmentation was monitored by pulling on the stone
with the film occlusion of the Accordion device while shock waves were be-
ing provided. A change in the orientation of the stone on the fluoro image
provided a visual clue that fragmentation was occurring (Table II). Another
advantage provided by the film occlusion was that it maintained the con-
trast agent in the kidney and ureter proximal to a radiolucent ureteral stone
(Figure 6) during the entire time of the SWL procedure, which eliminated
the need to inject additional contrast during the procedure.

Py
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Figure 6. Retention of contrast agent in the kidney and ureter proximal to
the film occlusion during shock wave lithotripsy.

Discussion

Use of an Accordion device in shock wave lithotripsy may provide advan-
tages not only in increasing fragmentation efficiency of the SWL machines
but also permit reduction of the volume of fragments in the ureter following
the procedure. The early SWL publications were based upon a machine that
required the patient to be immersed in a water bath.?*** The fragmentation
success and stone-free rates reported with the Dornier HM3 lithotripter
and formed the basis for establishing this modality of lithotripsy.”> How-
ever, these machines were cumbersome and required general anesthesia,
so SWL technology evolved to a design where the shock wave is generated
within a fluid-filled arm of the machine that is placed in contact with the
patient’s skin so that the waves travel into the body via a wider shock path.
This results in a smaller focal point and requires more precise targeting.

This approach has higher patient acceptance since there is minimal
preparation required, but over the years the treatment success rates have
declined to a point that some are questioning the utility of SWL as a treat-
ment option in urethralureteral stones.?** In order to increase the success
rate, manipulation of the environment within the patient’s body has been

examined. Coordinating the application of shock waves to the patient’s res-
piration has been examined as a way to maintain the stone within the target
zone of the shock waves,” as has using more efficient pathways to the stone
based upon the patient’s body mass index.”

Another factor that has received attention in the past several years has
been increasing the fluid volume around stones in the ureter. While differ-
ent stone composition is associated with the success rate of SWL, presence
or absence of fluid surrounding ureteral stones has been associated with
fragmentation success.'*'>?*3! As the shock wave from an SWL generator
moves through the human body, cavitation bubbles are created by the nega-
tive pressure of the shock wave itself. As these cavitation bubbles collapse,
a microjet of fluid is formed. This jet has been measured to have a speed
approaching 100 meters per second' and to some researchers the impact
of the microjet has a larger effect on fragmentation than the shock waves,
since the acoustic emission produced by the collapsed cavitation bubbles
have a peak positive pressure similar to the focused shock waves.*** This
concept of the utility of cavitation bubbles is bolstered by research that
notes that the presence of fluid surrounding a stone doubles the fragmenta-
tion effect of SWL.!415343

Among the endourological tools available for use within the ureter, the
Accordion device’s film occlusion is unique. Other antiretropulsion devices
are capable of minimizing migration of stone fragments during laser or
pneumatic lithotripsy,*** but typically they contain a barrier component
that is mesh-like and open to movement of fluid.'” As such they are incapa-
ble of maintaining fluid around a ureteral stone targeted with SWL. Several
bench top studies have pointed to the capability of the Accordion device’s
film occlusion to maintain fluid within the ureter and point to an effect of
enhancement of SWL fragmentation.'”*** In the in vitro study reported
here, fragmentation of artificial stones was increased significantly with the
use of the device’s film occlusion to create a fluid-filled chamber around the
stone. Placing the film occlusion distal to the stone provided the highest
level of fragmentation both in the in vitro study and in the pilot clinical
study. This position fits with other observations of increased efficiency in
SWL with fluid surrounding the stone.'*162%-3!

In addition to providing the mechanism for a fluid-filled chamber around
ureteral stones, the film occlusion assisted in targeting the stones and elimi-
nation of stone fragment burden after the procedure. The film occlusion
contains ten radiopaque discs in order to for the position of the occlusion to
be monitored by fluoroscopic imaging during endourological procedures.
These discs coalesce as the film occlusion is formed such that the imaging
presents a grouping of the discs (Figure 5). The film occlusion is distinctive
in such imaging and, once the occlusion was formed distal to the stone, it
provided a means to assist in SWL targeting. Not only did the film occlusion
maintain the stone in a specific location within in the ureter, but also one
patient in this series also had a radiolucent stone which would have been
difficult to visualize over the length of the procedure due to respiratory dis-
placement of the ureter from the initial plane of the imaging focus had not
the film occlusion remained highly visible. With the film occlusion present
in the imaging, it was possible to continue the application of shock waves to
this radiolucent stone within without needing to stop repeatedly in order to
determine the location of the stone.

When used in ureteroscopic-guided lithotripsy of ureteral stones, the Ac-
cordion Stone Management Device often is often used to sweep fragments
from the ureter and into the bladder at the end of the procedure. This tech-
nique allows removal of fragment burden, reduces the need for placement
of a ureteral stent, and eliminates the use of stone baskets. Sweeping of frag-
ments from the ureter with the Accordion device is safe due to its capacity
to disengage the film occlusion at a force of 0.67 N* rather than produce a
static barrier that potentially could avulse the ureter if a fragment becomes
immovable. I used the Accordion device to sweep fragments from the ure-
ter into the bladder following SWL in three of the five patients in this pilot
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study. While I did not quantify the volume of stone fragments removed in

these 3 patients, the fragments visualized in the bladder after sweeping were

numerous and follow-up imaging found all patients to be stone-free at 3

months post-procedure.

Even though these data points to the beneficial effects of using an Ac-
cordion device in SWL procedures, one criticism to this technique is that
its use moves what is presented as a minimally invasive procedure to the
patient to a procedure with some additional manipulation. Outside the
USA, SWL often is provided with minimal to no anesthesia, so placement
of a cystoscope in order to place the Accordion device would result in a
substantial departure from the current practice. In the USA, some level of
anesthesia, often sedation, is applied, not only for patient comfort but also
to limit movement of the patient during the procedure, which can result in
the stone moving out the optimal zone for application of the shock waves.39
In my practice, ureteral stones larger than 1 cm typically require more than
one session of SWL over a period of time. Even if minimal sedation were
provided to these patients, SWL can be painful to the patient and the need
to repeat the treatment two or three times is not always a welcome consul-
tation with the patient. If the residual fragment burden following SWL of
ureteral stones is high, I will place a ureteral stent at the end of the session,
which requires the use of a cystoscope. So, use of a cystoscope in a SWL
treatment session is not atypical. Therefore, having the cystoscope available
at the start of the session to inject a contrast agent to assist with visualiza-
tion of the stone and also to introduce an Accordion device is not a substan-
tial deviation in my current practice. In addition, if this initial assessment
of the Accordion device resulting in extensive fragmentation with just one
SWL session is confirmed in larger studies, the prospect of having their ure-
teral stones addressed in only one SWL session with the use of a cystoscope
rather than returning two or three more times for a minimally invasive ses-
sion may be acceptable to patients with ureteral stones.

Conclusion

The Accordion device appears to have assisted in increasing the efficiency
of shock wave lithotripsy in Vitro vitro and in vivo. The Accordion device
provided assistance in localizing stones, did not interfere with the applica-
tion of the shock waves, and reduced residual stone volume by sweeping
fragments out of the ureter after effective fragmentation in 5 patients. These
results warrant further clinical investigation.®
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Pain Relief and Tissue Healing Using PEMF Therapy:
A Review of Stimulation Waveform Effects

Abstract

Over the past seventy years, pulsed electromagnetic field (PEMF) therapy
has been revealed as an effective means of reducing pain and inflammation
in a wide variety of conditions while often promoting healing (Rohde et al.

2009; Hedén & Arthur a Pilla 2008; C. A. L. Bassett, R. J. Pawluk, et al. 1974;
C. a Bassett, R. J. Pawluk, et al. 1974; C. a Bassett et al. 1977; Strauch et al.
2007; Strauch et al. 2011; Strauch et al. 2006). Observations and mathemati-
cal models suggest that one of the primary anti-inflammatory mechanisms
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of PEMF is via the Calcium-Calmodulin (Ca2+/CaM) dependent nitric-
oxide synthase pathway (M. Markov & A Pilla 1997; a Pilla et al. 1997; Da-
vid ] Muehsam & Arthur a Pilla 2009b; David ] Muehsam & Arthur a Pilla
2009a; A A Pilla et al. 1999; Robert ] Fitzsimmons et al. 2008; a a Pilla 1974;
Arthur a Pilla 2002; Diniz, Shomura, et al. 2002; Diniz, Soejima, et al. 2002).
Specifically, it is hypothesized that electromagnetic pulses of appropriate
parameters will preferentially induce calcium binding to CaM (A A Pilla
etal. 1999). Of utmost importance are the waveform parameters—with the
most effective parameters falling within a range producing induced electri-
cal fields on the order of 1 V/cm (W. Pawluk 2003; A A Pilla et al. 1999).

Unfortunately, the majority of the PEMF literature fails the basic sci-
entific requirement of repeatability. By our accounting, more than 90%
of all published reports fail to include adequate waveform parameters to
fully define the dosimitry of the applied treatment. This shortcoming in the
literature is very unfortunate as it tends to drive reputable clinicians and
scientists away from the scientific study and clinical acceptance of PEME
even though there is strong evidence to suggest that PEMF, when properly
applied, is safe and can be very effective at reducing inflammation and pain
while also accelerating healing of otherwise refractory injuries.

Herein we seek to review past and current technologies, effective wave-
form parameters, and propose a summary of the current theories regarding
the mechanism of PEME Our goal is to establish clearly those experiments
which are properly executed and have well-described stimulation param-
eters, and show that PEMF is an effective treatment for pain and inflamma-
tion given the appropriate stimulation waveforms.

Introduction

lectromagnetic therapies have been in use for many years. Electrical

stimulation of tissues has been studied since Galvani’s experiments us-
ing electricity and frog legs (Galvani 1954). The systematic study of the ef-
fects of electrical and magnetic fields on living and dead tissues began with
Galvani in the late 18th century, whose research led to the discovery that
one of the primary methods of information transfer within nerve and mus-
cle tissues is via electrical pathways. In the middle of the 20th century, it was
discovered that bone is piezoelectric in nature, and therefore was hypoth-
esized to also transfer information electrically (Fukada & Yasuda 1957; Yas-
uda 1954). Soon thereafter, many experiments demonstrated that directly-
applied electrical currents can be employed to induce bone formation and
remodeling (Duriez & A. Bassett 1980; C. A. L. Bassett, R. J. Pawluk, et al.
1974; C. a Bassett, R. J. Pawluk, et al. 1974; C. a Bassett et al. 1977). One
problem with these early methods of direct electrical stimulation of bone
tissue was that they required the implantation of electrodes into and around
the bones to be stimulated. The deeply invasive nature of direct electrical
stimulation of bone led to the development of non-invasive methods, such
as the use of induced electrical fields. These inductive methods employ
magnetic fields from external magnets or solenoids that change over time
to induce the desired electrical fields within the tissues, based on the well-
understood Faraday’s Law of Induction (Halliday et al. 2000). Electrical
fields induced in this non-invasive manner were subsequently shown to
be effective in eliciting accelerated bone formation and healing (C. A. L.
Bassett, R. J. Pawluk, et al. 1974). With the advent of inductive stimulation
methods came the study of the effects of non-depolarizing electromagnetic
fields on tissues other than bone. Non-depolarizing electric fields are those
which are too low to induce overt depolarization of the cell membrane as
in the case of an action potential, but strong enough to presumably have
other effects on molecular mechanisms within cells and in the extracellular
space. Nerve regeneration became a topic of interest as it was shown that
non-depolarizing electromagnetic pulses could improve nerve lesion heal-
ing. Further studies showed that inflammatory factors could be reduced in
tissue inflammation in humans post operatively (Rohde et al. 2009; Hedén
& Arthur a Pilla 2008). Pilla et al. developed a theory of interaction be-
tween pulsed radio frequency (PRF) waves and tissues which makes use

of the frequency response of tissues and places lower bounds on waveform
parameters based on the thermal noise threshold (David ] Muehsam & Ar-
thur a Pilla 2009a; A A Pilla et al. 1999; a a Pilla 1974; David ] Muehsam
& Arthur a Pilla 2009b; D ] Muehsam & a a Pilla 1999; McLeod & AA
Pilla 1983; M. Markov & A Pilla 1997; a Pilla et al. 1997; M. S. Markov et
al. 1993). More recently, PEMF has been studied in terms of behavioural
modulations—specifically the effects of PEMF on bipolar disorder, autism
spectral disorder (ASD), Alzheimer’s, and Parkinson’s disease (R Sandyk
1998b; R Sandyk 1997; R Sandyk 1999a; R Sandyk 1999¢; R Sandyk 1998¢;
R Sandyk 1998a; R Sandyk 1999d; R Sandyk 1999b; R Sandyk 1998d; Rohan
et al. 2004). Prior to discussing the effects of PEMFs on cells, tissues and
systems, it is necessary to discuss the important parameters which govern
how tissues will respond to electromagnetic radiation.
Waveform parameters
There are three key levels of signals that need to be specified in order to
properly define the waveform parameters that are to be used when induc-
tively stimulating:
1.Current flowing into the coils from the stimulation unit. This is the
original driving signal that is produced by the electronic circuit within
the PEMF device to drive the coil that will then produce the magnetic field.

2.The time-varying magnetic flux in and around the coils resulting from
the electrical current driving the wire coils.

3.The induced electric field in the tissue volume resulting from the time-

varying magnetic flux generated by the coils.

Based on our detailed review of the literature, we have determined that
in most cases investigators report only a partial description of the original
driving signal emanating from the electronic circuit (#1 above), but do not
measure, calculate, report, or estimate the resulting magnetic field vs. time
(#2 above) or the electrical fields that are ultimately induced within the tar-
get tissues (#3 above). For the most part, the second level signal—magnetic
flux—is the most relevant signal to specify because it is prone to deviate
from theoretical values when calculated based upon the presumed driver
circuit performance, it is readily measured using modern analog signal
Hall effect sensors, and when measured accurately yields good estimates
of the induced field within the tissues. It should be noted that it is the final
signal—the electric field induced within the tissues—which is the hypoth-
esized mediator of the responses seen in vivo and in vitro, but that it is dif-
ficult to directly measure these induced fields within tissue.

Current Flowing into the Coils (Primary or First-Level Signal)

In time-varying magnetic field stimulators it is the primary signal from
the electronic device that drives the coil(s) to produce the magnetic field.
For the purposes of this discussion, we will not consider “static” magnetic
devices such as permanent magnets or solenoids driven by steady DC cur-
rent. In these cases the magnetic fields are largely steady and non-vary-
ing over time, so their ability to induce electrical fields is essentially zero
because the first time derivative of the magnetic flux in steady magnetic
fields is by definition equal to zero. That is not to say that such devices
would have no biological effects, because they certainly may have effects
through such mechanisms as the Hall Effect, in which charged particles
(ions) ubiquitous in biological systems would be influenced as they move
through the steady magnetic field. The induction of electrical fields within
tissues requires magnetic fields that vary in time, and typically this is ac-
complished using a computer or a microcontroller-based platform to drive
current waveforms through solenoid coils. To induce the desired electrical
fields it is essential to control the slew-rate (rate of change or first time de-
rivative of the magnetic flux) of the signal. Thus, it is of utmost importance
that the primary driving electronics have adequate dynamic performance.
However, since most investigators do not measure or report the second- or
third-level signals (above) they generally cannot guarantee that the primary
driver electronics had adequate dynamic performance to achieve the de-
sired biological effect. The primary signal also allows one to determine the
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upper limit of the overall stimulus signal power. Basically the maximum
power into the system can be calculated by knowing the maximum current
flowing into the coils and the impedance of the coils (though empirically,
the power transfer to the body is much lower because of inefficiency). Be-
cause the undesirable effects of non-ionizing radio frequency (RF) energy
generally are regarded to arise from thermal effects within the tissue, it is
conservative and correct to consider the total PEMF system power when
determining the upper limit of potential harmfulness of any PEMF or RF
stimulation system, and the power consumption of the primary driving
electronics provide a direct and convenient opportunity to measure and
determine the upper boundary for power for the entire system.
Magnetic Flux Produced by Coils (Secondary or Second-Level Signal)
Because there are electrical (Ohmic and reactive) energy losses in driving
the primary signal through the coils, it is most accurate to directly measure
the dynamic magnetic flux produced by the current flowing into the coils.
From these measures one can disregard the need to correct for dynamic
limitations of the primary driver circuit, and the induced electric field
within the tissues can be accurately estimated. Faraday’s law of induction
shows that the induced circular electric field in a conducting surface is pro-
portional to the inverse of the rate of change of the magnetic flux (defined
as the magnetic field strength times the area through which it is passing).
The key parameters involved with the induced electric field are the rate of
change of the magnetic field (i.e. dB/dt, which is the first time derivative of
the magnetic flux B) and the radius around which one examines the field
of interest. Specifically, the larger the rate of change of the magnetic field,
the larger the possible induced electric field. Maxwell’s relationship explains
why the driving electronics must have good dynamic performance: to pro-
vide adequate magnetic flux slew rate to induce the desired electric field in
the tissue. For a given magnetic flux change, the larger the radius of interest
(up to the inner radius of the stimulating coil), the larger the induced field;
and the smaller the radius, the smaller the induced field. The induced elec-
tric field for a Helmholtz coil (i.e. separation distance of the coils approxi-
mately the same as the radius of the coils) decays linearly to zero within the
boundaries of the coils and falls off as the inverse of the distance from the
outer edge of the coil outside of the boundaries of the coils (Figure 1). The
internal surface of the graph in figure 1 is a cone, representing the induced
electrical field strength between the coils where the induced electric field
decreases toward zero linearly as the radius of curvature of the induced field
drops to zero in the x-y plane. The inner conical surface is perhaps most
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Figure 1. (Left) Representative plot of induced (tertiary or third level) electric field strengths within a conducting
surface as caused by a Helmholtz configured set of PEMF coils. Any path within the circumference of the coils with
radius less than the coils will have an induced electric field dictated only by its radius, not its axial position within
the coils. Outside the circumference of the coils, the radius of interest must be concentric with the axis of stimula-
tion in order for the plot above to apply. Note that the peak magnetic field is induced around a pathway of radius
equal to the stimulating coils. (Right) Representative 2-dimensional slice of the surface on the left showing a cross
section of the conical interior and 1/r behaviour of the induced (tertiary or third level) electric field in a conduct-
ing surface. The diameter of the representative coils is 50 mm and the plot is constructed for a magnetic flux slew

rate of 80 T/s.
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relevant because it is the volume of tissue between or within the coils that
generally is intended to undergo treatment with PEME
Induced Electric Field within Tissues (Tertiary or Third-level signal)

Finally, it is necessary to briefly discuss the induced electric field—specif-
ically with regard to the tissue volumes of interest. For example, if one con-
siders a stimulation volume on the order of 10 um (average cell diameter),
then with a magnetic flux slew rate of 1,400,000 Gauss/second (=140 Tesla/
second), the magnetic pulse will induce a peak electric field of approximate-
ly 3.5 x 10-4 V/m around the perimeter of a typical cell. If one considers
thermal noise averaging and cellular response, then the predicted threshold
induced field for a measureable response is on the order of 10-3 - 10-5 V/m
(Weaver & Astumian 1990). However, if one considers a conduction path-
way on the order of the radius 35 mm (ex: the outer edge of a 6-well plate
well), then the peak electric field produced by the same magnetic pulse is
on the order of 1.23 V/m. We would like to point out that in fact, the model
being used to explain the induction of electric fields within a tissue volume
is identical to the model of eddy currents (Halliday et al. 2000). In the case
of eddy currents within a tissue, one can consider the conducting pathways
to be represented by the fluid in the pericellular space, just outside the cell
membrane and between cells and thus, circular pathways around cells are
those of interest. Since there are many cells in a tissue mass, there are vari-
ous conducting pathways, some circular, but most are not. Considering that
the field strength in a plane varies with respect to the radius of interest, one
can determine that if cells meet in locations where the cross sectional radii
are not identical, then the currents where the cells meet will not cancel,
and there will be a net flow of current around the larger radius of interest.
However, if two cells meet at a location such that their cross-sectional ar-
eas are approximately the same (and they are both relatively circular cross
sections) then circular currents flow around each cell, and should approxi-
mately cancel where the cells meet—producing a conducting path around
both cells (Figure 2). Because of these geometric effects, it is possible that
amplification effects might be seen for signals that fall below stimulation
thresholds. Such circumstances may dominate the geometry in tissues with
relatively high cellular density such as muscle and skin in which the cells oc-
cupy well over 50% of the volume in any representative sample of tissue. In
the case where cells are separated by relatively larger distances, the induced
electric fields in the pericellular fluid spaces surrounding each individual
cell may not interact as shown, each cell being subjected to an induced
electric field. If all cells in the target tissue have approximately the same
geometry, then each in-
dividual cell in the target
tissue would be stimulat-
ed very nearly uniformly
throughout the tissue
within the coils. This ge-
ometry could dominate
in tissues with relatively
lower cellular density
with widely distributed
(not clumped) cellular
arrangement, such as
bone, tendon, all types
of cartilage, ligament and
crucially, the interfaces
where these tissues meet
(Nordin & Frankel 2001).

The above arguments
generally hold true for
the simplest of cell ge-
ometries: 10 micron di-
ameter spherical cells.

© .
Dstance from Caviter of Col {m}




Asia Health Care Journal July 2012

Cells of Same Diameter
Cells of Differing Diameter
T\
. Il,ur/ \II ,:I/I;r/__,._—.'_\_\\\\lll
' | Cell ;l
N\l

| =

!

R

Figure 2. A cartoon of the current flow induced around cells. Top.) Cells of
equivalent radius have offsetting electric fields between them, resulting in a
net current flow around the perimeter of both cells, but not between them.
Bottom.) Cells of different radii of intersection will have a net current flow
around their perimeter and in the direction between them determined by
the larger cell.

Though this assumption of simple geometry may be adequate for the esti-
mation of tissue properties, such as estimating the number of cells in a given
volume of tissue, the spatial details of cell membrane geometry and recep-
tor distribution may well dominate when considering the mechanisms that
relate to electrochemical transduction and mechano-transduction in cells
and tissues. The assumption of a simple and smooth cellular geometry thus
runs the risk of falling into the scientific error known as the "assumption of
a spherical cow”, a scientific simplification than makes calculations easier
at the cost of ignoring the most important details of the system being stud-
ied. Many cells in the musculoskeletal system are known to have a complex
surface structure containing thin filaments that stretch out into the space
between cells. For example, osteocytes (cells in bone tissue) are known to
have cytoplasmic processes which extend into canaliculi (tiny canals) in the
hard bone matrix (Klein-Nulend et al. 2005; Nordin & Frankel 2001). These
thin extensions of the bone cell membrane are known to be involved in the
collection of nutrients and elimination of waste, but it is hypothesized that
osteocytes may detect mechanical loads through the detection of signaling
that arises from the mechanically-induced flow of fluids and ions through
the lacuno-canicular network surrounding each osteocyte (Klein-Nulend
etal. 2005). It is our working hypothesis that pulsed magnetic field stimula-
tor systems work at this level to emulate the mechanical signals in muscu-
loskeletal tissue systems that would normally induce a functional adaptive
response, such as bone growth and remodeling to increase bone density as
aresult of exercise. We further hypothesize that the emulation of these sig-
nals by PEMF stimulators has the additional benefit of employing the natu-
ral signal amplification systems within the musculoskeletal system without
actually applying the mechanical loads to the tissues being stimulated, thus
allowing musculoskeletal tissues to adaptively respond to the emulated
signals without also being subjected to the structural micro damage that
would otherwise occur from the mechanical loads.
PEMF as a Biological Signal

Biologically relevant signals often have the property of being very low-
level; either very low amplitude, low energy, infrequent, or otherwise subtle.
As a result these signals are often difficult to detect experimentally. But
through millions of years of evolution the molecular or cellular responsive-
ness to these low-level signals has evolved in many cases to become highly
specific and responsive only to a very precisely defined signal, so as to pre-

vent amplification of spurious background noise that might elicit inappro-
priate cellular or molecular response. Within the receptive bandwidth of
these low-level biological signals the signal itself therefore has a high signal-
to-noise ratio, with minimal energy being expended upon parameters of
the signal that do not contribute to the intended message. This allows all
other signals that fall outside of the receptive bandwidth to be essentially
ignored. The evolutionary process tends to make good use of such highly
selective and efficient processes once they have passed the test of natural
selection, so it is reasonable to hypothesize that a signal that might elicit a
functional adaptive response in one tissue, for example bone, might also be
employed by other tissues for similar purposes. This would be especially
true for tissues within the same functional groups such as musculoskeletal
tissues, cardiovascular tissues, nerve tissues, etc. On the basis of this rea-
soning we hypothesize that specific signals that induce tissue growth and
regeneration in one tissue in the musculoskeletal system might elicit the
same general response in many or all other tissues of the musculoskeletal
system. So a specific signal that is known to elicit acceleration of bone re-
pair might also elicit accelerated repair in cartilage, ligament, tendon, and
muscle as well. Our review of the literature reveals that this general as-
sumption may be implicit, but is generally not explicitly articulated in the
description of any of the PEMF technologies that have been reported. In
most cases we believe the PEMF signals that are employed, often referred to
as PEMF "waveforms", have been arbitrarily selected and often not devel-
oped and refined based upon this line of reasoning. Therefore many PEMF
technologies do not take advantage of the inherent natural mechanisms of
biological signal amplification, preferring instead to use a brute-force ap-
proach to coerce the target tissue toward the desired response rather than
employing high fidelity signals that work with innate biological filters and
amplifiers. The literature suggests that this latter approach, though crude,
is in fact effective to a limited degree. However, this approach has no ba-
sis from which to develop increasingly sophisticated, efficient, and effective
PEMEF signals, and as a result most commercially-available PEMF technolo-
gies simply are not improved over time. Once they can be demonstrated to
be statistically significant in their intended biological effects the evolution
of the PEMF waveform protocols toward increasingly better signals gener-
ally does not occur. The unintended consequence of this crude approach
to the development of PEMF waveforms has been that most PEMF systems
are very ineficient, bulky, costly, and they subject the target tissue to un-
necessary levels of electromagnetic energy. But more rational approaches
to PEMF waveform design are certainly possible.
PEMF Waveform Shapes

Many different methods exist for inducing an electric field within tissues
and all of these have been employed at various times by different PEMF
systems. These can be divided into four distinct waveform categories: pure
sinusoidal, triangular/sawtooth/trapezoidal/square, asymmetric pulses,
and pulsed radio frequency (PRF)/Modulated signals. We will not consider
steady (DC) magnetic fields though they are frequently employed, for the
reasons stated above. We must also keep in mind that there are three levels
of signals, as discussed above. For the following discussion the signal wave-
forms refer to signals in Level #2—the magnetic field generated by the coils.

Sinusoidal This is by far the most common form of PEMF stimulation,
based upon a pure sinusoidal magnetic waveform. In the literature it is
well established that tissues typically respond to radio frequencies (RF)
from 0 Hz to 10 kHz—outside of this range, tissues and cells are essentially
transparent (with the exception of PRF signals). The smallest wavelength
of such signals in an electrolyte environment is on the order of 3000 me-
ters—thus cells are unlikely to be acting as antennae at such frequencies.
Furthermore, a frequency of approximately 30 THz would be required to
induce resonance in a cell of size on the order of 10 pm in a saline solution.
Interestingly, because tissues have been found to be responsive in such a
low frequency range, one must consider the mechanisms by which cells or
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molecules might transduce these signals. Much of the biological response
is dependent upon the bulk electrical properties of tissues (direct and reac-
tive impedances), which dictate how electrical energy is absorbed through a
medium. In the case of a magnetic field, because the vast majority of mam-
malian tissues are not known to interact with magnetic fields, one must
consider magnetically induced electric field pathways as the primary meth-
od in which magnetic fields can interact with tissues. Because the induced
electric field is proportional to the rate of change of the magnetic field, the
amplitude and frequency of the magnetic field dictates the strength of the
cellular response. Thus, higher frequency and amplitude signals should be
more effective in eliciting a response. It should be noted that there is sig-
nificant theoretical evidence that suggests that there is a lower bound for
frequencies as well due to the thermal noise threshold (A A Pilla et al. 1994;
Weaver & Astumian 1990; David ] Muehsam & Arthur a Pilla 2009a). In-
terestingly, there have been a number of studies that find effects well below
the theoretical frequency and amplitude limits predicted mathematically,
suggesting either a placebo effect or an alternative transduction mechanism
(R Sandyk 1998b; R Sandyk 1997; R Sandyk 1999a; Reuven Sandyk 1993; R
Sandyk 1999¢; R Sandyk & Iacono 1993; R Sandyk 1998¢; R Sandyk 1998a;
R Sandyk 1999d; Goodwin et al. 2005; R Sandyk 1999b; R Sandyk 1998d; R
Sandyk & Iacono 1994; Weaver & Astumian 1990).

Triangular/Trapezoidal/Square Triangular, trapezoidal and square waves
fall into a similar category because they represent Fourier sums. While
the multi-frequency aspect of such signals may be a reason that they are
effective, it may equally be the case that their efficacy is due to the high
slew-rates that can be produced. For practical purposes, pure square waves
are impossible to create electronically: there is always a finite rise-time and
fall-time for the primary electrical signals—they cannot change instantane-
ously. Thus, this category of three waveforms can be collapsed into triangle
and trapezoidal, which includes square waves which are actually trapezoids
because their rising and falling slopes are not perfectly vertical. Both tri-
angular and trapezoidal waveforms provide bipolar induced fields, which
depend upon the slope of the sides of each trapezoidal waveform—the main
difference being that there is a delay between positive and negative peaks in
a trapezoidal pulse given by the length of the signal plateau.

Asymmetric Pulses Asymmetric pulses are typically triangular or trap-
ezoidal in nature, but have a differing rising and falling edge. Such wave-
forms can be useful for inducing non-equal bipolar induced electric fields.
Examples of asymmetric pulses include saw-tooth waves such as those
shown in (Figure 3).

PRF/Modulated Signals Pulsed radio frequency (PRF) signals provide
a high-frequency method for encoding low-frequency signals, similar to
the way in which an FM radio works. Because tissues will integrate low-
frequency signals (i.e. they act as a high-pass filter), they can demodulate
pulsed PRF signals. The advantage of such a stimulation paradigm is that
tissue penetration can be increased. Since radio frequency signals can pen-
etrate tissues easily, PRFs can provide an effective means of stimulating
deep tissues without using very strong external fields. The efficacy of PRF
stimulation has been explained by Pilla et al. on the grounds of a proposed
biochemical model (David ] Muehsam & Arthur a Pilla 2009a; David ] Mu-
ehsam & Arthur a Pilla 2009b; Strauch et al. 2011; a a Pilla 1974; M. Markov
& A Pilla 1997; Rohde et al. 2009; M. S. Markov et al. 1993; A A Pilla et
al. 1999). Under appropriate stimulation parameters, PRFs can modulate
first order kinetics of ion binding to enzymes. Pilla’s work is focused on
modulating calcium binding to calmodulin in vivo—providing a method
by which downstream targets such as endothelial nitric oxide synthase
(eNOS) and neuronal nitric oxide synthase (nNOS) can be affected (A A
Pilla et al. 1999).

Waveform Parameters All waveform categories and shapes are defined by
a set of waveform parameters. These include amplitude, frequency, slew
rate, and other parameters. Some waveforms are well described by only two

parameters, such as continuous pure sine waves which can be defined by
the two parameters amplitude and frequency. Other waveforms are more
complex and may require six or more parameters for a complete descrip-
tion. An example of this is asymmetric trapezoidal waves that are gener-
ated in short bursts of pulses followed by periods of no stimulation. In this
case the waveform would be fully defined by at least twelve parameters:
start time, initial slope, peak amplitude, duration (time) held at peak am-
plitude, final slope, terminal amplitude (can be zero or have opposite sign
for bipolar pulses), duration of zero or opposite-sign plateau, return slope
(if non-zero), time between pulses, number of pulses in each burst, dwell
time between bursts, and at least one additional parameter to define the
periodicity of the bursts of asymmetric trapezoidal pulses.

Amplitudes The mechanism for the biological effects of PEMF as they
relate to magnetic flux peak amplitude, and thus the relative importance
of this parameter, remains slightly ambiguous at this point because there
is a large range of experimentally effective amplitudes that fall well below
thermal noise limits. However, generally speaking, larger amplitudes are
more effective in direct tissue stimulation until high amplitudes that begin
to cause collateral tissue damage are reached. This damage is most likely be-
cause more energy is dissipated into the tissues in each unit of time. Energy
per unit time yields the physical units of power, and electromagnetic power
is associated with tissue damage when the power level begins to reach a
level with significant thermal effects (temperature rise) within the tissue.
This effect is put to positive use in modern surgery when radio ablation is
utilized to destroy tumors or other unwanted tissues. Assuming that the RF
power is below a damaging level, we have noted in a wide variety of litera-
ture that induced electric fields on the order of 0.01 - 10 V/m appear to be
most effective in treating chronic pain and inflammation. Generating such
field strengths can be done using several magnetic waveforms. It should
also be noted that much lower amplitude magnetic fields, on the order of
picotesla (10-12 T), have been reported to be clinically effective for treat-
ment of multiple sclerosis and Parkinson’s patients (Reuven Sandyk 1993;
R Sandyk & Iacono 1994; R Sandyk & Iacono 1993; R Sandyk 1998b; R
Sandyk 1999¢; R Sandyk 1999a; R Sandyk 1998d; R Sandyk 1997; R Sandyk
1998¢; R Sandyk 1998a; R Sandyk 1999d; R Sandyk 1999b). So, we can con-
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Figure 3. Representative images of waveforms used in PEME A.) Sinusoidal
waveforms have smoothly varying edges, and can also be pulsed at high
frequencies to produce PRF signals. B.) Trapezoidal and square waveforms
represent waveforms with large rising and falling edge slopes and non-
changing peaks and troughs. C.) Asymmetric pulses, such as the saw-tooth
waveform shown, represent waveforms that have large rising and/or falling
edge slopes, but provide non-symmetric induced electric fields within tis-
sues of interest. A description of the numbered portions above can be found
in Figure 4.
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clude that waveform amplitude certainly plays a role in both the efficacy
and the potential risk involved in the use of PEMF stimulators, but the pre-
cise role and the underlying biological and electromagnetic mechanisms
remain to be elucidated.

Frequency The waveform frequency parameter is also considered of vital
importance when considering periodic signals. The precise role of frequen-
cy is somewhat obfuscated by the imprecise use of this very well-defined
engineering term. As noted previously, tissues typically only respond to
frequencies below 10 kHz, with the exception being that FM signals can be
demodulated by tissues, provided the low frequency encoding falls below
10 kHz. Because the frequency of a sinusoidal magnetic flux signal dictates
the time derivative dependence, and therefore the induced electric field
magnitude, it follows that higher frequency signals are capable of inducing
electric fields with greater peak amplitudes in the target tissue. However,
as we shall see later, there are theoretical limits that help narrow down the
range of frequencies that would be theoretically effective. For example, a
1 Hz wave would require a peak amplitude of approximately 100 tesla in
order to induce an electric field on the order of 1.75 V/m around the perim-
eter of a 35 mm disk. This peak field strength is approximately 100 times
higher than the average field produced in a clinical MRI unit, which is a
very large amplitude indeed. One tesla = 10,000 gauss, so a 100 T field =
1 MG, which is about 200 times the average magnetic field strength of the
Earth. At higher frequencies the calculus, a simple derivative of the sinusoi-
dal waveform, indicates that significantly lower magnetic flux amplitudes
could theoretically become biologically effective. For example, by increas-
ing the frequency from 1 Hz to 1 kHz, the required peak magnetic field
becomes approximately 0.1 T, which is more reasonable and technically is
much easier and less expensive to achieve—but it remains very large.

Slew Rate As an alternative strategy to employing magnetic fields of very
high amplitude it is both possible and sometimes advantageous to use high
rates of change (steep slopes) coupled to otherwise low frequency pulses.
It is in this use of the term frequency that confusion sometimes arises. For
pure sine waves the meaning of the term frequency is defined as "the first
time derivative of phase angle", whereas the meaning of the term frequency
in reference to non-sinusoidal pulses is "how frequently the individual puls-
es are generated". Improper or imprecise use of the term frequency can lead
to considerable confusion when defining the precise parameters for non-

sinusoidal magnetic pulse waveforms. Trapezoidal and triangular magnetic
pulses can be generated individually with long periods of inactivity between
pulses, but it is possible by this approach to generate very large induced
electric fields by driving the trapezoidal waveforms with very steep rising
and falling edges, that is, incorporating large slew rates to each edge of each
trapezoidal or triangular pulse. Such signals are easily capable of producing
1.5 V/m induced signals while keeping peak magnetic field strength well
below 0.1 T provided the pulse can be delivered in a short enough time (ap-
proximately 100 ps). Frequency modulated signals provide an alternative
method for producing high slew-rate signals by encoding low frequency
signals in high frequency (1-27.12 MHz) sinusoidal carrier waves.
The Thermal Noise Threshold

An interesting and important discussion must be had regarding the
thermodynamic effects of electric fields. Specifically, as one decreases the
magnitude of the induced electric field, there comes a point where thermal
fluctuations due to random motion within the sample can easily produce
field strengths large enough to mask the applied signal. This masking is re-
ferred to as the thermal noise threshold and is on the order of 9x10-2 V/m
when signal averaging is not taken into account. However, cells are able to
integrate applied signals, which allows the theoretical noise threshold to fall
even further to levels as low as 10-3 — 10-5 V/m (Weaver & Astumian 1990).

Review of Past Literature/Focus on Systems/Tissues:

Bone Studies

The majority of the evolution of PEMF therapy in the 20th and 21st
century has been driven by the development of bone-growth stimulators.
When Fukada and Yasuda discovered that bone is piezoelectric and sub-
sequent studies implicated that bone remodeling could be driven by this
property, it was only a matter of time before people began exploring the
possibility that applied electromagnetic fields could drive other biological
processes. Thus, much of the pioneering work done by Bassett et al. laid the
foundation for subsequent work in other tissues.
Cell Studies

Effects of PEMFs on cells have been studied extensively in those cells of
bone- or cartilage-derived lineage. In vitro studies on both primary and
immortalized cells have been conducted, and there is evidence to suggest
that each responds differently to PEMFs (De Mattei et al. 1999). Cell studies
done on osteoblast-like cells have mainly focused on the nitric oxide syn-
thase (NOS) pathway of cells such as MC3T3

Summary of Important Secondary Wave Structures Necessary for Fully Defining PEMF Waveforms

cells (Diniz, Shomura, et al. 2002; Diniz, Soe-
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jima, et al. 2002). Proliferation in several differ-

Asymmetric Pulse (C) | ent cell types has been extensively studied and
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found to be increased in the presence of low-
magnitude PEMFs on the order of 0.002 V/m
(Pezzetti et al. 1999; Tepper et al. 2004; Liboft
et al. 1984; Takahashi et al. 1986; Sollazzo et
al. 1997; Robert J Fitzsimmons et al. 2008). In
addition to modulating proliferation, PEMFs
have been implicated in the upregulation of
DNA synthesis , and IGF-2 (osteosarcoma) (R
J Fitzsimmons et al. 1995; R. J. Fitzsimmons
1995), FGF-2 (endothelial cells) (Tepper et al.
2004) and BMP-2 mediated osteoblastic dif-
ferentiation in human mesenchymal stem cells
(HMSCs) (Schwartz et al. 2008). In addition to
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Falling edge time (6)
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Figure 4. Summary of important waveform parameters necessary to completely define a PEMF wave-
form. All numbered items are labeled in figure 3 on their respective waveform type letter. Unlabeled
components are those which cannot easily be drawn on a figure, however are absolutely necessary. Trap-
ezoidal waveforms are assumed to be constructed of straight lights—if lines are curved, a function may
be required to define the edge slopes. It should be noted that this table is not comprehensive, as more
complicated waveforms may require additional information to fully define one full cycle of stimulation.

the studies on bone, there have been questions
as to the efficacy of PEMFs in nerve regenera-
tion. In particular, a study conducted at NASA
by Goodwin and McCarthy (Goodwin et al.
2005) and Dennis ( 2011) showed that human
neuronal cells could be modulated by time-
varying electromagnetic fields (TVEMEF). They
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found differences in cell morphology as well as proliferation rates in cells
that were cultured in the presence of TVEMFs. While cell culture stud-
ies are important to understanding biochemical and cell-level responses to
PEMFs, they cannot provide the tissue and organism level responses that
can be gleaned from in vivo, animal and human studies.

Soft Tissue Studies

To understand the effects of PEMF therapy on a system level, we feel it is
easiest to break the existing literature into the broader categories of nerve
healing and anti-inflammatory studies. Because PEMF is so well established
as an effective treatment in bone-healing, we choose not to review that lit-
erature—however the reader should be aware that there is a vast literature
concerning bone remodeling (a good reference to start with is the 1974
Bassett reference).

Nerve Healing To understand the effects of PEMFs on nerve regeneration,
we have broken the in vivo studies into three broad categories: peripheral,
spinal cord and cortical studies. We have chosen to separate the cord from
central and peripheral studies because it is the junction point for both cen-
tral and peripheral nerves, and thus has the potential to affect both simul-
taneously.

Peripheral Nerves The focus of the majority of peripheral nerve studies
has been to examine the ability of PEMFs to temper pain and stimulate
regrowth. As previously mentioned, the studies performed at NASA by
Goodwin et al. indicated that neuronal proliferation could be significantly
affected by low frequency pulses much lower in magnitude than the earth’s
magnetic field. Studies performed by Raji et al. have shown that rat peroneal
nerve regeneration can be enhanced by the use of PEMF (a M. Raji 1984; A.
Raji & Bowden 1983).

Cord Nerves The majority of the published controlled laboratory stud-
ies examine the effects of PEMFs on sciatic nerve lesions. Significant evi-
dence from animal studies suggests that PEMFs are potentially effective in
accelerating sciatic nerve healing. Square wave pulses (~600 T/s magnetic
flux rate), as studied by Sisken et al. (1989), seem effective in increasing
sciatic nerve regeneration regardless of the orientation of the Helmholtz
stimulation coils. However, Baptista et al. (2009) showed that there was no
significant effect from treating sciatic crush lesions in Swiss mice using a
stimulation protocol that induced a 20 kT/s magnetic flux rate—a relatively
large stimulus.

Cortical/Central Nerves Finally, it is important to discuss the potential
cortical effects of PEMFs. Cortical effects should be considered from two
different views: direct stimulation (ex: rTMS, low magnitude PEME, etc.)
which stimulates the brain directly, and indirect stimulation that causes
cortical remapping or modulation by stimulating peripherally. Direct stim-
ulation methods such as those used in the studies published by Sandyk et al.
have indicated that very small induced fields may be effective in alleviating
some of the difficulties associated with multiple sclerosis and Parkinson’s
disease (Reuven Sandyk 1993; R Sandyk & Iacono 1994; R Sandyk & Iacono
1993; R Sandyk 1997; R Sandyk 1998a; R Sandyk 1998b; R Sandyk 1998c;
R Sandyk 1998d; R Sandyk 1999¢; R Sandyk 1999b; R Sandyk 1999a; R
Sandyk 1999d). However, it should be noted that the field strengths in ques-
tion fall far below the thermal noise threshold and that the majority of these
studies are case studies, not controlled laboratory studies. Unfortunately
the literature regarding the central effects of peripherally applied PEMFs on
central nerve function is rather sparse. Because peripheral neurons play a
very large role via the feedback mechanism in cortical plasticity, it follows
that if PEMF affects these neural feedback loops, then fMRI and PET stud-
ies would reveal potentially significant effects of peripherally applied PEMF
on cortical plasticity.

Anti-inflammatory Effects There are two notable studies that shed signifi-
cant mechanistic light on the anti-inflammatory and pain reducing effects
of PEMEF: those of Per Hedén et al. and Christine Rohde et al. Both studies
examined the post-operative effects of PEMF on breast augmentation and

breast reduction patients respectively. In the former, a pilot study of pa-
tients undergoing breast augmentation, PEMF (2-ms bursts of 27.12 MHz
PRE, 32 mV/cm peak applied for 30 minutes every 4, 8 or 12 hours on dif-
ferent post-operative days) was shown to significantly reduce pain scores
(Hedén & Arthur a Pilla 2008). The second study, performed by Rohde
et al. using similar PEMF parameters showed significant pain reduction,
and interestingly a drastic reduction in IL1-f levels in wound exudate as
compared to sham groups (Rohde et al. 2009). Reduction in inflammatory
factors suggests at least one possible biochemical mechanism—perhaps the
Ca2+/CaM dependent NOS pathway suggested by Pilla et al. (A A Pilla et
al. 1999). It is interesting to note that although these reports and others
have demonstrated very significant and repeatable reduction in post-op-
erative pain when PEMF is correctly applied, and that the use of narcotics
to manage pain has severe and well documented health and social effects,
there does not appear to be any increase in the clinical acceptance of PEMF
stimulation for the management pain. Essentially—despite growing sup-
port in the peer-reviewed literature, the availability of many commercial
PEMF products, and the lack of evidence indicating adverse effects—the
use of PEMF for any form of pain management remains outside even the
fringe of standard medical practice.
Possible Mechanisms

While there are many possible mechanisms by which PEMFs could influ-
ence cells, tissues, organs and whole systems—there are only a few basic
mechanisms that are adequately explored in the scientific literature. First is
an implicit theory which is not always discussed explicitly: eddy current in-
teractions with signaling proteins. The fundamental idea of this first theory
is based on Faraday’s law of induction which states that electromagnetic
eddy currents can be induced in a conducting surface (such as a slice of
tissue) by a time-varying magnetic field. In the presence of a changing mag-
netic field, the electrolyte surrounding cells can act as a conducing medium
and eddy currents can flow in these spaces. If there are free ions in solu-
tion, presumably they could be placed into organized motion and their fre-
quency of interaction with their receptors of interest might be preferentially
increased or decreased, causing a cell response. Another possibility is that
proteins are affected directly—since every biochemical reaction is driven
fundamentally by the electromagnetic force, it follows that protein binding
pockets could be modulated by induced EMFs or eddy current flow. A more
specific proposed mechanism is that put forth by Pilla and his collaborators,
which states that PEMFs of the appropriate waveform and pulse duration
(specifically pulsed radio frequencies) are able to modulate the Michaelis-
Menten binding kinetics of the Calcium-Calmodulin dependent nitric ox-
ide synthases (David ] Muehsam & Arthur a Pilla 2009a; A A Pilla et al.
1999; a a Pilla 1974; David ] Muehsam & Arthur a Pilla 2009b; M. Markov
& A Pilla 1997; Rohde et al. 2009; Hedén & Arthur a Pilla 2008; M. S. Mark-
ov et al. 1993; C. a Bassett, R. J. Pawluk, et al. 1974; C. A. L. Bassett, R. J.
Pawluk, et al. 1974; Arthur A Pilla 1970). Modulating such a fundamental
pathway could result in modulated levels of NO production and therefore
have very drastic downstream effects in the body. Finally, for low amplitude
magnitude fields, a Larmor precession model is discussed which states that
the Larmor precession behaviour of certain atoms or molecules (such as
water) can be modulated in the presence of a magnetic field. In the case of
water, modifying the Larmor precession can impact the ability of thermal
fluctuations to drive chemical reactions—shifting the amount of energy re-
quired by a ligand to displace water from a binding site on a target molecule
(M. Markov & A Pilla 1997; a Pilla et al. 1997; Barnes & Greenebaum 2007).
These three theories are far from complete or comprehensive; however, they
serve as a good beginning to the development of an understanding of the
basic mechanisms to elucidate the effects of PEMF on the body.

Summary, and the future of PEMF

The PEMF literature is rather sparse when one considers the vast con-

tinuum of electromagnetic frequencies and amplitudes. The problem of
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organizing and classifying effective PEMF waveforms in tissues is simi-
lar to the problem faced by Mendeleev and other chemists who faced the
growing problem of classifying elements into the periodic table. More re-
cently a similar problem was faced by subatomic particle physicists such
as Glashow, Weinberg and Salam in trying to develop what we now call
the Standard Model—a method for classifying and understanding the suba-
tomic particles and their interactions. The problem faced by these influen-
tial scientists is not completely held in simply organizing information—it
was in taking a large amount of completely unorganized information and
convincing a scientific community of an effective means of organizing the
information. The importance of such organization is twofold. First, organi-
zation helps to circumvent vicious arguments between those seeking an-
swers to the same problems by giving objective grounds on which to make
rational arguments. And secondly, possibly more importantly, it allows out-
side viewers—those not directly involved in the scientific community—the
opportunity to understand clearly the methods and goals of the study. If
organization can be achieved, then the PEMF community as a whole can
make research progress at an incredible pace. As a research community we
must apply several simple principles in our experiments and articles that
will help to alleviate the questions that are often generated by those not
directly involved in the research. First, we must strive to be scientifically
rigorous—any published experiment MUST include adequate information
to completely replicate the experiment. This means that waveform param-
eters must be fully and carefully defined such that an induced electric field
can be calculated. In some cases the parameters should be measured and
determined experimentally, using well-calibrated instruments suitable to
the task. Secondly, it is important that authors choose effective and spe-
cific titles for articles. Titles such as “PEMF is Not an Effective Means of
Treating Rotator Cuff Injury” do not help the already confused literature
(unless every single frequency, amplitude, waveform structure and treat-
ment regimen was tested). Consider the possible title for a study in which
aspirin (a drug) was found to be ineffective in reducing post-operative pain.
The resulting manuscript titled "Drugs are not effective in the treatment of
post-operative pain" is non-specific to the point of being both misleading
and incorrect. Just as there are many types of drugs, there are vast numbers
of different PEMF stimulation protocols. One of the authors of this paper
(Dennis) estimates this number to be on the order of 10 trillion different
possible PEMF stimulation protocols (unpublished estimate). Therefore, ti-
tles should include at minimum a descriptor of the magnetic field waveform
such as “75 Hz, 250 mH Sinusoidal PEMF is Not an Effective Means of
Treating Rotator Cuff Injury” This allows those in the field to quickly isolate
articles based on their treatment parameters, and it gives those outside the
field an understanding that different PEMF protocols are used for different
reasons. Just as ultrasound has different clinically effective waveforms for
different applications (imaging, targeted ablation, ARFI, etc.), both clini-
cal practitioners and the educated public must understand that the same
is likely true of PEMFE Secondly, it is important, as the PEMF literature
progresses and waveforms are grouped based on efficacy, that we use con-
sistent terms to define PEMF stimulation protocol parameters (Figure 4).
Until a well-defined set of terms is established, understanding and forward
progress in the use of PEMF will be limited. However, if we are strict with
definitions and clear in our methods and scientifically approach the many
questions posed by the interactions of PEMFs with tissues, then we can
take the field from being in a questionable and disorganized state toward a
respected and organized body of knowledge that has earned the respect of
scholars and physicians.l
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FGEF-2 - Fibroblast growth factor 2

HMSC - Human Mesenchymal derived stem cell
IL1-B - Interleukin-1 Beta

NASA - National Aeronautics and Space Administration
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NOS - Nitric oxide synthase

PEMF - Pulsed electromagnetic field

PRF - Pulsed radio frequency
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TVEMEF - Time varying electromagnetic fields
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A Reliable Supply of Natural Products through Cam-
bial Meristematic Cell Culture*

lants are probably the best cell factories as they produce more than

100,000 different natural products, such as alkaloids, terpenoids, phe-
nolics steroids and flavonoids, with a large number of products continued
to be discovered every year'. These natural plant products are not only used
as flavor, color enhancers, agricultural chemicals and food ingredients, but
also serve as an important historical source of medicine*

Most natural products cannot be produced on an industrial scale by
chemical synthesis due to their structural complexity. Moreover, extrac-
tion from plants is often not feasible as plants can be rare or slow growing®.
Therefore, plant cell culture offers an attractive production platform for
some natural products®, but is often not a commercially viable strategy be-
cause of the difficulties associated with culturing dedifferentiated plant cells
(DDCs) on an industrial scale>. DDCs, as known as callus (Figure 1), can
be induced from the explants from most plant organs through a dedifferen-
tiation process. Since the cell population from the original plant organ is a
mixture of specialized cell types, which vary in cell cycle participation® and
other properties, DDCs are heterogeneous such that it leads contributes to
the instability of many culture properties, such as slow growth rate and
large cell aggregation, and complicate scale-up of bioreactors. Also, delete-
rious genetic and epigenetic changes that occur during the dedifferentiation
process”® will result in inconsistent and low yields of natural products*>.

To circumvent the dedifferentiation process and problems in the produc-
tion of natural products from DDC culture, The Unhwa Corp. developed

Figure 1. Induction of DDCs.
DDCs induced from the cut edge of a needle explant. Scale bar, 0.5 mm.

Bottom

Figure 2. Isolation of innately undifferentiated cambial meristematic
cells(CMCs) from cambium.

Natural split of CMCs from DDCs induced from phloem, cortex and epi-
dermal cells. The top layer is composed of CMCs whereas

the bottom layer consists of DDCs. Scale bar, 1 mm.

culture technology marks an important departure from traditional plant
cell culture and has broad utility since it can be applied to produce CMCs
from a variety of plant species, including ginseng (Panax ginseng), ginkgo

an innately undifferentiated cambial meristematic cell (CMC) from cam-
bium (Figure 2), which functions as vascular stem cells. CMC isolation and

“This article is a summary of a paper entitled, “Cultured cambial meristematic cells
as a source of plant natural products™ and “Plant natural products from cultured multi-
potent cells™°.

(Ginkgo biloba) and tomato (Solanum lycopersicum) (Figure 3).

Based on a variety of approaches, the Unhwa Corp. confirmed that cul-
tured CMCs are consistent with CMCs in nature. Microscopic analysis of
cultured Taxus CMCs revealed the presence of small and abundant vacu-
oles, whereas Taxus DDCs derived from needles or embryos showed only
one large vacuole, typical of such plant cells (Figure 4). Also, cultured Tax-



us CMCs had increased ability to differentiate into tracheary element (TE;
i.e. tracheids and vessel elements found in xylem in vascular plants) (Figure 5)
and hypersensitivity to radiation compared to Taxus DDCs. A compari-
son of molecular signatures of CMCs and DDCs revealed that more than
500 differentially regulated genes confirm the upregulation of several genes
known to be overexpressed in cambial cells. In aggregate, cultured CMCs
show stem cell properties, are consistent with the identity of CMCs in na-
ture, and are inherently distinct from DDCs typically used for plant cell

tissue culture.
Panax ginseng

Ginkgo biloba  Solanum lycopersicon

CMC

Figure 3. CMCs and DDCs generated from a variety of plant species.

a, Proliferating CMCs derived from ginseng (Panax ginseng) tap root. b,
Proliferating CMCs derived from ginkgo (Ginkgo biloba) stem. ¢, Prolifer-
ating CMCs derived from tomato (Solanum lycopersicon ) stem. d, DDCs
produced from P. ginseng tap root pith. e, DDCs produced from G. biloba
stem. f, DDCs produced from S. lycopersicon stem. In a,b and ¢, CMCs are
indicated by a red arrow head. Scale bar is equivalent to 1 mm for a, b, cand
2mm ford,e,f.

Figure 4. Vacuoles of CMC and DDC.

a, Single CMC stained with neutral red, which marks the presence of
vacuoles. Two of many stained vacuoles are denoted by black arrows.
Scale bar, 10 pm. b, Needle-derived DDC stained with neutral red. The
single large vacuole present in this cell is marked by a black arrow. Scale
bar, 10 um

od 30d

Figure 5. CMC differentiation.

Conditional differentiation of T. cuspidata CMCs to tracheary elements,
at the times indicated, after addition of differentiation media. Scale bar,
25 um
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The performance of CMCs as an applied bioprocessing technology is
shown to be far superior to that of DDC cultures established at the same
time, in terms of cell aggregation size (Figure 6), growth rates (Figure 7);
susceptibility to shear stress (Figure 8) and variability in growth over re-
peated subculture cycles (Figure 9). Thus, CMCs have greater potential to
produce useful natural products at both the laboratory scale (125 ml) and
pilot scale (up to 20 liters) than DDCs, such as paclitaxel (Figure 10). These
advantages of CMCs can also be applied to the production of various valu-
able natural products from different plants.

A reliable, cost-effective supply of natural products for use as pharma-
ceuticals, fragrances, dyes and insecticides remains a major challenge for
many systems. Plant cell tissue culture has been limited by inconsistent
performance and the economic constraints associated with slow growth
and low product yield. Additionally, there were problems such as cell ag-
gregation, susceptibility to shearing, variability in growth and profusion of
necrotic cells. CMCs, however, appear to enhance cell culture performance
in all of these areas and, notably do not require selection of specific cells and
aggregates for consistent growth over repeated subcultures, thereby mini-
mizing maintenance requirements. CMC-based strategies should therefore
facilitate the development of economically viable plant cell tissue culture
processes for many natural products.®

CMC
Figure 6. CMC differentiation.
Conditional differentiation of T. cuspidata CMCs to tracheary elements, at
the times indicated, after addition of differentiation media. Scale bar, 25 um
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Figure 7. Growth curve of T. cuspidata CMCs and selected needle and embryo

derived DDCs in a 3 L air-lift bioreactor.

During 1.8 years growth on solid media more vigorously growing needle

and embryo derived DDCs were selected where apparent at each 14 day-

subculture. CMCs were grown in a similar fashion for 1.8 years without se-

lection. The growth rate of the resulting cells was subsequently determined

in a 3 L air-lift bioreactor.
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Figure 8. Susceptibility to shear stress in a 10 L stirred tank bioreactor.
a, CMCs following 14 days of culture. CMCs are resistant to shear stress
that the survival rate of CMCs were strikingly higher than DDCs. b, DDCs
after 14 days of culture. DDCs were sensitive to shear stress that the cells
had largely turned necrotic and had stopped growing at the end of the cul-
ture. In a and b agitation speed was 200 rpm to promote shear stress.
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Figure 9. Growth stability of T. cuspidata CMCs.
The growth stabilities of T. cuspidata CMCs or selected DDCs derived from
needles were monitored over 1.8 years in a 20 L air-lift bioreactor with sub-
culturing every 2 weeks.
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A Special Sino-Luso Surgery “Grand Rounds”

By Ralph Novotney

Macau's medical community continued to grow tighter at a special
skills forum held in April 2012.

Over 50 local surgeons from San Jaunario Hospital, the University Hos-
pital of the Macau University of Science and Technology (MUST), and
Kiang Wu Hospital, along with Chinese mainland and international ex-
perts discussed cutting edge surgical techniques, personal perspectives and
thought-provoking issues.

The 5-hour session reviewed cases in current surgical management strat-
egies and advanced endoscopic and laparoscopic paradigm for a broad

spectrum of diseases.

The special Sino-Luso Surgery Grand Rounds event was open to all the
surgeons in Macau. This on the job training panel provided local doctors a
great opportunity to hear prominent and influential surgeons who are in
the forefront of their respective specialties.

Visiting professor from Portugal, Dr. Vitor Ribeiro said, “I am proud to
be here to attend this meaningful Sino-Luso International Medical Forum,
the Grand Rounds that we have this morning fosters collaborations across
three local hospitals here in Macau and my faculty based in Porto, Portugal.
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This indeed promotes the wonderful work and strong commitment of the
Faculty of Health Sciences of MUST”

Two highly regarded surgeons from the Chinese mainland, the Vice
President of the First Affiliated Hospital of China Medical University, Vice
Chairperson of the Scientific Branch of Surgery and Pre-elect Chairperson
of China Medical Organ Transplant Association of Chinese Medical As-
sociation, Prof. Liu Yong Feng and Vice President of the Liaoning Cancer
Hospital, Prof. Song Chun were amongst the experts in advanced minimal-
ly invasive surgery.

Prof. Liu said, “Today’s session gave the opportunity to many local junior
surgeons in acquiring the knowledge and skills management in some com-
plex and uncommon surgical procedures that generally require additional
trainings. This has been a unique contribution to the local doctors.”

Associate Dean of the Faculty of Medicine of the University of Hong
Kong, Prof. NG Patil and President of International HepatoPancreatoBil-
iary (HBP) Association and Professor and Chief of the Division of HPB
Surgery at the Prince of Wales Hospital, the Chinese University of Hong

Kong, Prof. Joseph Lau,were also present at the Grand Rounds.

Dean of the Faculty of Health Sciences of MUST, Dr. Manson Fok ex-
plained, “This panel discussion provided practical information needed for
our local Macau doctors. This event gave us the most interactive approach to
the presentations. We are committed to provide local doctors and medical
professionals with quality educational opportunities. The presenters here
today are absolutely world-class, they are chosen as experts in their surgical
field to highlight the latest scientific evidence and clinical knowledge”

Prior to the presentation, a “Meet the Experts” session was held for at-
tendees from all three local hospitals. Our Sino-Luso (Series 6) event chair-
persons, Chief of Service in Surgery, Dr. Pang Heong Keong, Dr. Edward
Lai, Dr. Peter Tung and the President of the Association of Macau Portu-
guese Speaking Physicians, Dr. Rui Furtado, presented their latest findings
in their research and treatments with six local clinical case studies in gen-
eral surgery.

They did so with the strong commitment to strengthen Macau medical
community. Bl
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Effective Management Strategy for Product Recall

Product recalls have become a fact of life in Asia. As quality control reg-
ulatory systems in Asian regions became more sophisticated over the
years, this practice has been on the rise. The Internet has also facilitated
rapid dissemination of product news and information, rendering timely
management of product recall issues important and necessary. In Hong
Kong, over 1000 medical related products recalls take place every year.

Product recall refers to the removal of products from the market, either
on the wholesale, retail or consumer level. Companies often find product
recalls creating substantial damage to themselves, manufacturers and dis-
tributors. This brings adverse effects to their financial status, credibility as
well as brand image of their products. One of the most infamous examples
recently is the Chinese milk scandal in 2008, where melamine was found in
tainted milk. This incident caused a large-scale product recall in the con-
sumer market and also aroused much fear among the consumers.

The safety of medical products is one of the most challenging public
health issues of all time. Medical products safety crises are similar in nature
to ticking time-bombs and have been exploding in cities around the world
often at times when they are least expected.

The increasing trend of product recall may be attributed to several rea-
sons. Firstly, given the rigorous supervision mechanisms put in place by
governments, the detection rate of faulty products reached its highest point
ever. Secondly, Asian companies have yet to recognize the importance of
crisis management. Thirdly, managerial staff in Asia lacks the skills and
receives inadequate training for product recall management. Errors could

happen even in the most conscientious and professionally-managed com-
panies. Then the problem is — what can companies do to conduct effective
product recalls?

Review on the Product Recall Literature

One of the must-knows of companies is what steps should be taken when
defective products were found. A lot of commentators and researchers
have written articles on the procedures for recalling products (e.g., Duffy &
Hamory, 1987; Malickson, 1983; Berman, 1999).

Malickson (1983) suggested four essential steps that ought to be taken:

(1) effective initial announcement to users, the public or stakeholders

about the recall;

(2) easy product-model identification by consumers and retailers;

(3) decision on adjustment offer; and

(4) adjustment fulfillment.

In addition, he highlighted the significance of forming a group of
dedicated personnel - a recall task force - to help get the job done in an
efficient and timely manner.

In fact, companies often hesitate to form such a dedicated group of per-
sonnel just to handle something that may possibly happen. From small-
medium firms’ point of view, they lack the financial and labour resources
to set aside for product recall pre-planning. For large-medium firms, they
consider planning for product recall is equivalent to planning for failure of
their products, and thus they find investment in recall task force unjustifi-
able.
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On the other hand, Duffy and Hamory (1987) suggested nine steps to
product recall that which extend beyond the product recall procedures rec-
ommended by Malickson (1983):

(1) recognize the problem;

(2) verify and characterize the problem;

(3) define extent of problem;

(4) notify in-house personnel;

(5) notify manufacturer or supervisory bodies;

(6) decide to replace or retain product;

(7) replace product or document corrective action;

(8) follow-up, including education and information dissemination; and

(9) keep anecdotal record.

One of the key steps that Duffy and Hamory paid much attention to is the
documentation and record maintenance of the product recall procedures.
In particular, they suggested to keep a centralized, organized record and to
identify the person who will act as the recorder for the anecdotal events.
This would avoid a lot of legal complications and ensure that documenta-
tion is ready for future reference.

A common feature found among articles on product recall is the sig-
nificance of pre-planning. Companies vary in the degree of readiness for
product recall (Berman, 1999). Some executives have an aforementioned
“this can’t happen to me” mentality and do not find it justifiable to devote
resources in product recall pre-planning. Others simply underestimate the
impact of product recall on current sales, profits or other business activities.
The fact is that a lot of product managers are trained to think in terms of
new product planning and in forward channel flows rather than product
recalls and reverse channel flows. Regardless of the reasons, these compa-
nies are prone to experience great shocks when product recall does happen.

A Focus Group on Product Recall Training and Services Needs

A company’s knowledge and skills of product recall allows it to respond
to recall incident timely and effectively. Early this year, an informal focus
group study was conducted to understand the training needs and product
recall services of companies in the pharmaceutical and medical industry.
Results indicated that there is a common uncertainty on whether a com-
pany should proactively take the initiative to undertake product recalls in
the face of minor defective products in the market, given that an empirical
study found proactive strategies having more negative effects on firm value
than more passive strategies (Chen, Ganesan & Liu, 2009). Most companies
are uncertain about the role and function of product recall, and lack the
communication skills to liaise with regulatory authorities. For this reason,
a lot of companies are willing to seek training specialist from overseas to
equip their staff with recall knowledge and skills. In product recall inci-
dents, they also prefer hiring external recall specialists to handle the recall
process and aftermath issues.

Medical Product Recall Procedures that Involves Third Party Recall Specialist

Systematic pre-planning and implementation of product recalls bring a
number of advantages. It helps to (1) control damage to the company repu-
tation and image; (2) minimize disruption to operation; (3) minimize fi-
nancial loss; (4) educate internal staff on importance of product safety; and
(5) make better use of the mass media attention to communicate corporate
message, maintain branding, and reinforce company’s values, mission and
operation.

Nevertheless, not every company can afford having their own recall task
force to handle the preparatory and action phases of product recall. The

product recall procedures, as illustrated in Figure 1, are thus developed
upon the literature to take into consideration a third party recall specialist.
Notably, it is suggested that constant monitoring of local and international
news regarding the company’s products is necessary even before the actual
process of product recall. If the company does not have dedicated staft to
monitor news, an external recall service provider may help. The third party
recall specialist may be made up of a team of experts, including public af-
fairs consultants, regulatory experts and lawyers as well as staff that pro-
vides logistic support.

As mentioned above, preparation for product recall is as important as the
implementation of the recall itself. For product recalls, sufficient person-
nel should be assigned to handle all aspects of recalls with the appropriate
degree of urgency. In order to ensure that quick and appropriate actions
can be taken, a comprehensive training is very important. A successful pro-
gram to train recall teams on current regulatory issues and recall manage-
rial staffs may include training on laws and policies related to recall process,
preparation for recall, media training and liaison skills.

Furthermore, setting up an enquiry hotline may improve the transpar-
ency of the product recall process and eliminate any unnecessary rumors
spurred by media propaganda. A specialized product recall service pro-
vider should be able to provide administrative support, which includes es-
tablishing hotline services, self-serve recall websites and an email inquiry
response system. Other support measures include reviewing recall manual
and mechanisms regularly and arranging transportation to and from the
return or exchange spots.

Conclusion

The costs involved in achieving such readiness do not necessarily have to
be substantial. There may be little incremental expenses for a firm to desig-
nate responsibility for a product recall, prepare a recall plan, monitor over-
all safety during in-home product testing, institute lot tracing, and develop
customer repair and warranty reports that communicate safety-related in-
formation. In contrast, other elements of recall planning, such as imple-
menting a formal safety inspection process and updating customer data-
bases to reflect a product’s current owner can be costly. These more costly
approaches should nevertheless be considered when the degree of safety
risk is high due to the nature of the product, the type of consumers, the high
possibility of foreseeable misuse by consumers, or a situation under which
an additional recall would seriously impair the company’s future image and
sales. In such cases, companies may consider employing third party recall
specialist to fulfill the need for recall expertise for the companies.

Any entities that are involved in the manufacturing, distribution, mar-
keting or sale of products must take the initiatives to prepare for product
recall. With the proliferation of products and brands in the consumer mar-
ket, regulatory bodies and consumers across different countries are being
more concerned about the quality and standards of products. Companies
may choose to either equip internal staff with the capability to handle prod-
uct recalls or employ external service providers to supplement inadequate
recall knowledge and skills. Either case, wise companies must not overlook
the potential damage brought by product recalls.

Note from Editor

If you would like to have a further discussion on product recall projects
and services, please feel free to contact us on (852) 2575 5191 or contact@
bamboos.com.hk. A group of experts and service providers are available to
offer more views on this matter.
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Jack I8 now Mead of Regulatory Affairs,
Content Johnson & fahnson, APAC. Prior to foining
I.Why product recall? J8) Jack was the Vice Presidemt of

Regtifatory; B5l,Hong Kong. fack has beenin
Pharmaceutical amnd Medical Devices
Regularory area for more than 15 years. He
Is also teaching in a number of universities

|.the consideration of the authority
I, the consideration of the company
2.Recall? Not recall? Effective communication with the authority —

: V===
buy time and buy chance in Asig Iincluding Hong Kong Polytechnic

3.1t recall - how to work with University, The Chinese University of Hong
I Public relations Kong, Hong Kong: University, the National
Il.Legal counsel University of Singapare, National University

lIl. Requilatory agents i Tolwan R

IV. Business partners
V. Retailers
V1. End-users
4. Mediation skill
5.Prepare for it—adrill with a checklist

Course Details
Date & Time One-day course in Fall 2012

Venue I/F, Bamboos Centre, 52 Hung T Roadh Kbl Teng, Kowloon, Hong
Kong
Fee HKS5,800

Language Cantonese (supplement with English materal

Enquiry
2575 5930 Ms YU Hong keng Health Care Federation

Hong Kong Health Care Federation

tel 2575 5891 fax 2778 1810 email contact@healthcare.org.hk
website www healthcare.org.hk facebook wwwiacebook.com/HKHCF
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Hong Kong Health Care Federation (HKHCF) is a registered non-
profit making organization in Hong Kong. HKHCF has a goal to
enhance the development of medical and public health. Today,
HKHCEF has grown with the participation of medical experts and
technicians. Our members make the best use of their talents and
share knowledge and experiences among experts and practitioners
in the field, so that the quality of health and medical sectors in Hong
Kong can be enhanced To help HKHCEF achieve this goal, educa-
tion has played an important role. In addition, HKHCF organizes
general meetings, conference, forums, seminars, regular meetings,
speeches, courses, exhibitions, demonstrations and gatherings
through which related messages are communicated. Periodicals,
books, brochures and journal are also published and distributed to
facilitate communication between HKHCF and the general public
and to raise public understanding in health care.

CALL FOR PAPER Instructions to Contributors

Hong Kong Health Care Federation launches the Asia Health Care Journal with ~ Length of Manuscript

its first issue published in 2011. The Journal provides coverage and analysis 3,000 — 5,000 words, single-spaced, excluding figures, tables, and appen-
of the related issues in healthcare and medical regulatory issues. The Journal dices

features a diversity of topical issues ranging from market examination, tra-  Author biographies are limited to 80 words and should appear at the end
ditional Chinese medicine, pharmaceutical regulatory affairs, medical break-  of text.

throughs, case studies, research or book review. The Journal’s circulation is Length of Abstract

approximately 10,000 hard copies and 100,000 electronic copies will be sent (. vimum of 300 words

to the subscribers. The primary audience includes healthcare professionals in Language

hospitals, clinical practice groups, corporate healthcare systems, healthcare A 1ticles must be submitted and presented in either English or Chinese.
consulting firms, vendor organizations, and government settings in profes- :
sional levels ranging from senior staff to COOs and CEOs.

Articles are called from the region and will be reviewed by at least two review-
ers. The Journal has a distinguished editorial board with extensive academic
and professional background to ensure the Journal's high academic standard Abstracts Submission

and maintain a broad international coverage. Further information can be ob- Closing date: 1 October 2012
tained from Hong Kong Health Care Federation at 852-2575 5930 or its website ~ Manuscript Submission
www.healthcare.org.hk. Closing date: 15 October 2012

Means to Submission
The only means of submission is via e-mail. Please send to Sarah Yu, Execu-
tive Officer, sarahyu@healthcare.org.hk.

DISCLAIMER

This journal contains copyrighted information and materials. The said information and materials include but are not limited to written texts, photographs, images, data and/or any other form of content accompanying any published
article (collectively referred to as“ content”). The copyright of the said content does not transfer to you upon purchase or ownership of this journal. It is illegal to duplicate, reproduce, reprint, redistribute or resell any of the content
contained in this journal. You may not use any content in any manner that suggests the endorsement, affiliation, association of any author of any article published unless you do so with prior written consent from the relevant authors
and the Hong Kong Health Care Federation. You have accepted that you do so strictly on your own liability and that no liability shall lie with the publisher, printer, editorial board, Hong Kong Health Care Federation or the sponsor-
ing organisations of this journal. Although the publisher, printer, editorial board, Hong Kong Health Care Federation and the sponsoring organisations shall use its best endeavour to prevent infringement of rights by authors of
all published articles, no warranty is given as to the reliability, completeness or accuracy of the content. Neither Hong Kong Health Care Federation nor its sponsoring organisations and related boards, entities, vendors or content
providers shall be liable for any direct or indirect loss, damage, injury, or claim whatsoever arising in connection with the content presented in this journal. You agree to indemnify, defend, and hold harmless Hong Kong Health Care
Federation, its sponsoring organisations and its directors, members, officers, directors, employees, agents, distributors, vendors and related entities from and against any and all third party claims, demands, liabilities, costs or expenses
resulting from or arising out of your infringement of any kind. The publisher, printer, editorial board, Hong Kong Health Care Federation and the sponsoring organisations of this journal would like to stress that the content may be
subject to laws, regulations or policy of various jurisdictions. No part or all of any published content shall constitute legal advice. Readers or users are advised to seek independent legal advice as to the applicability of any content.
Should you find that any content appearing in this journal constitutes copyright infringement or infringement of any third party's rights, please contact us at Hong Kong Health Care Federation.

The English text of this disclaimer is the authentic version; the Chinese translation is for reference only.

RICEW)

BEFURIAT FURKRIRRE IR SRR RO PR © S Eal EAIZOR R ARSI T ~ AR ~ BT~ FORLRAERTIEARIAE GRIER "% ) - WSS Sl B FIREA RREZE LA IR N S R R T )

N o AEAEED « R EED I BT TR P AR S o B NS DUERTIE U LTIV AT < AGR e P FAI R B H B2 SR (R AR - BRIER N EBIS HEEE TR

BRGSO RS AR © A0 BT ADRAGR TR E A THE - BLFIWIRI RS - FREDRE - fRiEZESE ?a’%guﬁ%@ﬁk%}E%ﬂﬁﬁﬁ%ﬂ@ﬁhﬁﬁﬁﬁhﬁiﬁ}ﬁﬁﬁ o BESR ARG ~ ZRERS ~ IRHEAE - &

%‘%&%"@&xfﬁ%ﬁ%&ﬁ%*‘ﬁrﬁk%ﬂlﬁiﬁﬁﬂﬁi#-Z{/r%ﬁﬁ]ﬁﬁ#% ARG ~ 7KENR ~ iR A - R S SRR A S R AT T AR R A SEtt  SERETEBERENE (R ERTIRRE - T HsRY
AR S HSCR MBI B - IR SRS AL S I R AR TN RS BV BB S BHER ~ 155 ~ 5355 - SURIRAMIUE - B PRI ms i S SRR i S - &8 - B 3

o RS AR ~ RESRE © BURERE AT (ERSAREN — b FIS  (FEREDR ~ LR~ ANERERPASCYTUT o B P GIREEATR AT F LA ST o SETIVHIRRES - JKEDRS - SRR A G - FilEesa K

SCERA RS L F T B VRS2 I M ki ~ BUBISECRATERE © AT IO Sl SR PO A AR A B - A B P MR A T 7 ] B A R T AR R L« A0 R 3BT

LR RE SRR = F R ik - R ST v R S e At o

BEsa BT ABOSORA Rt 3 sGRAR R 2% -




>

Hong Kong
SREA D15

>

FRBULE
/A— Hong KoNG HEALtH CARE FEDERALiON

#52

<
Ay
&~
<
=
=]
=}
=]
<
g
s}
<]
172}
«
<
=
<
=]
5]
b7
o
<&
©
-
-9
S
-
8
=
3
B0
[3)
~
<
R
<
=

$u
8
"
pixd
3K
L
=
H

5
=
O e
< &
o 2
=0C)
[+
v O
=
~oc
= O
g€
£ 8
oo >
S oo
=)
S 5
=0
v
5 E
O
=
1<)
= ©
2 fop
2 &
Q3
=
2 g
g <
< 2
m O

Bo
ot 8
EREN
#EE
o B
B
OF 4
@ B
1B &
8 o

Editorial Board Members REEZE &

Prof. Raymond Tong

BT B
Collaboration Organization & {E 484

15/F, Bamboos Centre, 52 Hung To Road

Kwun Tong, Kowloon.
THRAEBEBE

Email E#: contact@healthcare.org.hk

Hong Kong Health Care Federation
Website #81it: www.healthcare.org.hk

Editor in Chief #47%8
Prof. Jack Wong
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