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Editorial   
“When there's no place for the scalpel, words are the surgeon's only tool.” - Paul Kalanithi, When Breath Become Air 

 

True scholarship lies at the confluence of what is authoritative, comprehensive and cutting 

edge. In an academic environment densely populated with medical journals, the burden on a 

young and new publication like the Asian Journal of Medicine & Health Sciences (AJMHS) is 

immense. It must capture developments in medicine that are contemporary, feature views from 

leading practitioners and offer a platform for young promising researchers and be backed by 

evidence that is empirically sound. 

 

Two facts distinguish the AJMHS from its peers. First, the journal actively encourages young 

medical students and practitioners to not just excel in the pursuit of medicine but chronicle and 

share their views with the larger public. Second, the journal leverages the power of the internet 

to produce a web-exclusive publication that is easily disseminated and reaches an audience 

wider than the professional ecosystem free of cost. 

 

The pieces in this volume are a testament to the diversity of ideas that the journal is trying to 

cultivate. The chapters in this edition have a significant focus on the quality of life of patients 

– from a study on the health related aspects among knee osteoarthritis patients to a study of 

high dependency geriatric care in a private hospital in Malaysia. Another piece highlights the 

difficulty in the treatment and lack of awareness among patients with gouty arthritis. A rare 

case of splenic calcification in SLE will definitely arouse interest among readers.  At the same 

time, there are chapters that delve into more contemporaneous questions such as vaccination 

against cervical cancer and examining the role that Lysyl oxidase plays in promoting cancer 

metastasis. In this endeavour, however, contributors to this edition have not forgotten to turn a 

discerning eye towards larger questions surrounding the medical profession. One chapter 

examines ethical dilemmas around culture, religion and the doctor-patient relationship itself 

that plague young medical students. Another introspective chapter highlights the importance 

of wellness and salutogenic practices in mentoring medical students.  

 

This volume of the journal, while being only the second edition, is a rich tapestry of ideas and 

thoughts, where there is something for everyone – from a seasoned practitioner to a casual 

observer. I hope that you as a reader find the pages within as enjoyable as we found it to curate. 

 

I am privileged and take this opportunity to thank all the authors and co-authors for this issue 

of the journal and expect many more of your scientific literature to decorate our very young 

and ready to bloom AJMHS in near as well as distant future. 

Last but not the least I offer my heartfelt thanks to all who have contributed directly and 

indirectly to make this issue see the light of the day. 

 

  Dr Basanta Kumar Mohanty, Chief Editor, AJMHS 
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REVIEW ARTICLE 

 

THE ROLE OF LYSYL OXIDASE (LOX) IN PROMOTING 

CANCER METASTASIS 
 

 N. Ab Latif1, H.R. Evans2, N. Wang2, J.T. Erler3, A. Gartland2.  
1Faculty of Medicine, Universiti Kuala Lumpur, Royal College of   Medicine Perak, Malaysia  
2 Human Metabolism, The University of Sheffield, Sheffield, UK  
3 Section of Cell and Molecular Biology, The Institute of Cancer Research, London, UK 
 

 

Abstract 

The mechanism of cancer metastasis has been well conceptualized which involves the crosstalk 

between the primary tumor cells, the premetastatic niche permissive for subsequent tumor cell 

colonization, cells from the myeloid lineage and even the noncancerous stromal cells within the 

premetastatic niche. Hypoxia and LOX have been indicated in various studies to have close 

relationship with numerous malignant cancer cell types and are associated with poor prognosis and 

low patient survival rate. There is also a distinct connection of hypoxia with increased expression 

of LOX protein by the primary tumor cells via hypoxia-inducible transcription factor (HIF-1α). 
Together with other proteins like matrix metalloproteinase-2 and -9 (MMP-2 and MMP-9) and 

fibronectin (FN), this LOX protein poses a synergistic effect that will promote cancer metastasis. 

LOX from the primary tumor has been found to migrate to a distant site and initiates matrix 

remodeling which will result in extracellular matrix (ECM) with high tensile strength conducive 

for the bone marrow derived cells (BMDCs) to invade. At this new site so called premetastatic 

niche, there will be a crosstalk between the LOX, FN, MMPs, BMDCs and the stromal fibroblast 

cells within the surrounding microenvironment. Such crosstalk will cause further invasion by the 

BMDCs to take place and causes increased matrix remodeling and subsequent matrix degradation, 

creating a tempting environment for the tumor cells to invade. The BMDCs and stromal fibroblasts 

will secrete various growth factors which among them is the vascular endothelial growth factor 

(VEGF), a crucial promoter of angiogenesis. Apart from that, increasing evidence has shown that 

LOX also conveys its metastatic effect by promoting epithelial-mesenchymal transition (EMT) 

activities, by intervening the signaling pathways controlling stroma-induced EMT. Angiogenesis 

and EMT are the two important hallmarks of cancer metastasis which allow the tumor cells to 

become motile and invasive. Hence, all these factors contribute to the progression of premetastatic 

niche to become an actual metastases and subsequently acquiring invasive capability and 

malignancy that allow them to metastasize to other sites. 

 
Keywords: Hypoxia, Lysyl Oxidase, LOX, FN, MMPs, Extracellular Matrix (ECM), angiogenesis, matrix remodeling, 

bone marrow-derived cells (BMDCs), Epithelial-to-mesenchymal transition (EMT), stromal fibroblast, metastasis 
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Introduction 

In most cancer cases, poor survival rate is not 

caused by the primary tumor itself, but rather 

from the secondary metastatic tumor that 

renders the patients to traumatic long 

endurance cancer symptoms. It is also well-

known that metastasis contributes to cancer 

recurrence and resistance to therapeutic 

interventions. In the case of breast cancer for 

example, the main metastatic site in many cases 

is in the bones. There are many studies being 

carried out to study the mechanism of such 

preference (Chambers et al., 2002). 

Nevertheless, the biology of metastasis itself 

has long been studied and identified to involve 

a series of cascade events which includes cell 

intravasation, transport and immune evasion of 

the cells within the circulatory system, intrude 

at the secondary site, extravasation, and finally 

colonization and growth at the new site (Kaplan 

et al., 2006). The factors that initiate primary 

cancer cells to migrate to a new metastatic site 

are continuously being studied, and one 

increasing popular “culprit” for this event is the 

Lysyl Oxidase (LOX) protein (Chang et al., 

2014). Numbers of research have been carried 

out looking at different points of view on the 

role of LOX in promoting cancer metastasis. 

Therefore, this review will bring those research 

findings together and draw an overall 

conclusion on the malignant role of LOX 

protein. 
 

The LOX protein  
 

Contrary to the grim connection associated 

with this protein, LOX itself is an important 

protein especially in early embryonic 

development, as well as for functional 

connective tissue and effective wound healing. 

Defective LOX expression or activity may 

cause various disorders involving connective 

tissue such as Ehler-Danlos syndrome, 

Menkes’ syndrome, arteriosclerosis and 
scleroderma (Kirschmann et al., 2002). The 

LOX gene which is located on chromosome 5 

in human expresses LOX protein, a copper-  

 

 

dependent amine oxidase enzyme which 

mediates the covalent crosslinking of collagen 

fibril by oxydizing peptidyl lysine to α-

aminoadipic-δ-semialdehyde in elastin and 

collagen (Rucker et al., 1998; Sion & Figg, 

2006).  Therefore this protein functions as a 

crucial enzyme which promotes collagen and 

elastin crosslinking in the extracellular matrix 

(ECM) to produce mature ECM with high 

tensile strength (Lucero & Kagan, 2006; Finger 

& Giaccia, 2010). This mature and stable ECM 

acts as a physical frame where cells are 

organized into functional tissues and organs. 

Apart from that, four family members of LOX 

coined as LOX-like proteins (LOXL1, LOXL2, 

LOXL3 and LOXL4) with varying degrees of 

similarity with LOX have also been explained 

and shown to involve in various degree of 

cancer progression (Cano et al., 2012; Lucero 

& Kagan, 2006). Therefore, the mechanism on 

how such physiologically important enzyme 

contributes to most metastatic event in cancer 

patient has gained tremendous attention 

worldwide.  
 

LOX and cancer 
 

LOX protein has become the centre of attention 

of many cancer research groups since the 

finding of Erler et al. (2006). This protein has 

been associated with poor prognosis and low 

survival rate among cancer patients. In estrogen 

receptor (ER)-negative breast tumor bearing 

patients as well as in head and neck cancers, 

LOX has been associated with highly-invasive 

hypoxic tumor cells particularly the breast 

tumor cells, and is significantly correlated with 

lower distant metastasis-free survival as well as 

patients overall survival (Erler et al., 2006). In 

addition, Kirshmann et al. (2002) found that 

LOX mRNA is highly expressed in highly 

metastatic MDA-MB-231 and Hs578T cells as 

compared to the non-metastatic MCF-7 tumor 

cells as evidenced from a reverse transcription 

polymerase chain reaction (RT-PCR) analysis. 

Transfection of murine LOX gene fused with a 
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FLAG marker protein into non-metastatic 

MCF-7 tumor cells showed localization of this 

fusion protein in the cytoplasm. This provides 

the idea that MCF-7 non-metastatic phenotype 

can be reversed by introducing LOX mRNA 

into the cells and interestingly, such invasive 

ability could then be reversed by the 

administration of β-aminopropionitrile 

(BAPN), an irreversible LOX inhibitor 

(Kirschmann et al., 2002, Chen et al., 2012).  

 

Bondareva et al. (2009) studied the LOX-

mediated metastatic colonization in breast 

cancer cells. They found metastases and tumor-

induced bone lesions in mouse model injected 

with MDA-MB-231 cells flagged with 

luciferase, and the administration of BAPN was 

able to reduce the frequency of metastasis. 

Furthermore, in surgically dissected 

esophageal squamous cell carcinome (ESCC), 

Sakai et al. (2009) found positive correlation of 

the level of LOX expression alone with the 

presence and number of lymph node 

metastases; as well as the patients’ overall and 
cancer-specific survival rate. Using nonsmall 

cell lung cancer (NSCLC) cell line with 

knocked down LOX expression, Wei et al. 

(2012) also revealed the role of LOX in 

promoting invasion and migration under 

hypoxic condition, which is in accordance with 

the increased level of LOX mRNA and protein. 

LOXL2, a family related LOX protein had also 

been associated with highly invasive basal-like 

breast cancer cells and lower survival of the 

patients (Ahn et al., 2013); and lymph node 

metastasis and poor prognosis of esophageal 

squamous cell carcinoma (Li et al., 2012).  
 

Hypoxia induces LOX expression through 

hypoxia-inducible transcription factor 

(HIF-1α) 
 

Hypoxia is one of the determining factors for 

the expression of LOX protein. As the primary 

tumor expands, a hypoxic condition will 

develop within the cancer cell mass as a result 

of blood vessels fail to reach the inner cells.  As 

compared to hypoxia-inducible transcription 

factor-β (HIF-1β) which is constitutively 
expressed, hypoxia will eventually activate the 

HIF-1α and angiopoietin-2 (Sion et al., 2006; 

Zhang et al., 2013). A study by Ji et al. (2013) 

using ovarian cancer cells found that HIF-1α 
and LOX protein was highly expressed in 

epithelial ovarian cancer tissues and that the 

level of expression is positively correlated with 

the cancer stage, diameter and lymph node 

metastasis. The expression of LOX itself 

correlated positively with the expression of 

HIF-1α. Interestingly they found that the 
expression of these proteins were increased in 

hypoxic condition and decreased after 

reoxygenation. In addition, both the shRNA of 

LOX and administration of BAPN decreased 

the HIF-1α expression, LOX catalytic activity 

and inhibit the ovarian cancer cell line HO-

8910 ability to migrate and invade even under 

hypoxia. Wong et al. (2012) earlier studied the 

inhibition of HIF using two drug blockers, 

digoxin and acriflavine which inhibit HIF in 

orthotopic breast cancer model. The drugs were 

found to block LOX and LOXL expression, 

collagen crosslinking and lung metastasis. 

Therefore, overexpression of HIF-1α is a 
characteristic feature of malignant cancer cells 

and associated with poor prognosis. 

Interestingly, it is believed that the way HIF-1α 
exerts such effect is by the role of LOX protein.  
 

The expression of HIF-1α also will turn on the 

signaling pathway involved in cancer 

metastasis. One such pathway is the Focal 

Adhesion Kinase (FAK) pathway (Erler et al., 

2006). Chen et al. (2012) in their study found 

increased LOX protein expression and activity 

in the invasive MDA-MB-231 breast cancer 

cell line and this increased level of active LOX 

was positively correlated with the 

phosphorylation of FAK at Tyr-576. This 

finding is also supported by Ji et al. (2013) 

which found LOX-dependent FAK/AKT 

activation during the hypoxic condition; and by 

Osawa et al. (2013) which revealed the positive 

correlation between inhibited cell migration 

and reduced tube formation in LOX inhibited-

mouse tumor endothelial cells (TECs) with 



  

Asian Journal of Medicine and Health Sciences Vol 2, Issue 1 June 2019 5   

decreased phosphorylation of FAK at tyrosine 

397. In their study, Baker et al. (2013) also 

showed direct correlation between LOX-

mediated tissue stiffness and the activation of 

FAK signaling pathway via phosphorylation at 

tyrosine 397 which renders the colorectal 

cancer cells to become more proliferative and 

invasive. Erler group (Erler et al., 2009) in 

earlier study showed that the ECM of cancer 

mass was relatively stiffer when compared to 

the normal counterpart. LOX protein had been 

implicated in this scenario through its catalytic 

activity. They also found close correlation 

between matrix stiffness and activation of the 

FAK pathway. Therefore, there is a clear 

connection between hypoxia and LOX via 

HIF1-α expression and this connection causes 
the activation of pathways involved in cancer 

progression. 
 

LOX interacts with other proteins to pose 

synergistic effect 

It has been postulated that metastasis occurs 

when expression of specific proteins from the 

primary tumor promotes the tumor cells to 

migrate from the primary site into the blood 

vessels, and intrude a new metastatic site by 

attaching to the endothelial cells and invading 

the extracellular matrix (ECM) forming 

micrometastases (Hiratsuka et al., 2006). 

Hypoxic condition has been known to increase 

the expression of metastatic proteins like LOX, 

fibronectin (FN, protein important for matrix 

assemble; Singh et al., 2010), MMP-2 and 

MMP-9 (Psaila & Lyden, 2009). In a study by 

Ma et al. (2011) using gastric cancer with and 

without lymph node metastasis, the LOX and 

MMP-2 mRNA and protein were significantly 

higher in the former than the latter; and that the 

expression of LOX protein was positively 

correlated with MMP-2 in gastric cancer with 

lymph node metastases. Apart from that, the 

expression of LOX and MMP-2 proteins were 

significantly higher in gastric cancer than that 

in pericancerous tissues.  

Liu et al. (2012) used RNA interference to 

knock down Lox gene expression. They 

transfected human breast cancer cell line 

MDA-MB-231 with LOX-RNAi and 

determined the mRNA and protein expression 

of LOX, MMP-2 and MMP-9. They 

subsequently found decreased expression of 

both mRNA and protein of these proteins as 

compared to the control group (MDA-MB-231 

cells without transfection). Furthermore the 

migrative and invasive abilities of the cells in 

RNAi group were also significantly lower than 

in the control group. Using 

immunohistochemistry study on breast cancer 

tissue, cancer-adjacent breast tissue and benign 

lesion tissues, they found high expression of 

LOX protein in breast cancer tissue when 

compared with the other two. Hence, they also 

proposed synergistic effect of these proteins in 

promoting invasion and hence cancer 

metastasis. Cox & Erler (2013) in their review 

supported the notion that there is a synergistic 

effect of LOX with fibronectin and protein 

from the metxincin superfammily particularly 

the MMPs. They postulated the idea that 

colocalization of FN and LOX is important at 

tumor initiation site in which FN enhances 

LOX’s catalytic activity. They also suggested 
that LOX and MMPs work synergistically in 

promoting ECM remodeling and subsequent 

metastatic progression. To a certain extent, 

LOX has also been implicated to regulate the 

activation of the MMP proteins. 
 

LOX colocalizes with bone marrow-derived 

cells at the premetastatic niche  
 

Apart from inducing the expression of LOX 

and other related proteins under hypoxic 

condition, the HIF-1α transcription factor also 

activates the expression of various growth 

factors that involve in cancer metastasis which 

include placental growth factor, platelet-

derived growth factor B, epithelial growth 

factor and vascular endothelial growth factor. 

These growth factors are claimed to be 

responsible to direct the interaction of the 

primary tumor with cells from myeloid lineage 
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such as the bone marrow-derived cells 

(BMDCs), bone marrow-derived angiogenic 

cells (BMDACs) and blood vessel endothelial 

cells (BECs); as well as the lymphatic vessel 

endothelial cells (LECs). These cells involve in 

promoting metastasis by inducing the 

formation of premetastatic niche through 

angiogenesis and lymphangiogenesis 

(Semenza, 2013). BMDCs such as the 

macrophages, monocytes, neutrophils and mast 

cells, all contribute to tumor angiogenesis by 

secreting growth factors (GF), cytokines, 

vascular endothelial growth factor A (VEGF-

A), epithelial growth factor (EGF), fibroblast 

growth factor-2 (FGF2), protein kinase 2 and 

matrix metalloproteinase enzymes (MMPs). 

Macrophages are especially, capable of altering 

the tumor cell characteristics and promote 

tumor angiogenesis and metastasis. The 

myeloid cells which are responsible in the 

formation of pre-metastatic niche are 

characterized as CD11b+ CD34+ F4/80- 

immature myeloid cells where these cells will 

promote the invasion of tumor cells by 

expressing MMP-2 and MMP-9 at the 

premetastatic niche (Joyce & Pollard, 2009; 

Psaila & Lyden, 2009; Spano & Zollo, 2012).  

 

In conjunction with this, Erler et al. (2009) 

found out that mice bearing wildtype MDA-

MB-231 tumor cells had higher population of 

BMDCs particularly the CD11b+ myeloid cells 

and c-Kit myeloid progenitor cells, where those 

cells colocalized with LOX in the lung, as 

compared to mice bearing LOX shRNA tumors. 

Furthermore they reported FN staining 3 days 

after tumor injection followed by 

colocalization of LOX after 7 days and such 

colocalization increased over the time. After 14 

days, CD11b+ myeloid cells were found to 

accumulate at site of the FN and LOX 

colocalization. The MMP-2 activity, a protein 

that cleaves collagen IV into peptides, from 

BMDCs had also been discovered. The 

activation of MMP-2 at the FN and LOX 

colocalization site increased the subsequent 

invasion of BMDCs. Kaplan et al. (2005) 

demonstrated that the MMP expression was 

increased at the premetastatic niche by Integrin 

(α4β1) signalling produced after FN binding. 
Finally, tumor cells were observed at the 

premetastatic niche 3-5 weeks after tumor 

injection. Interestingly, LOX-containing 

conditioned medium (CM) harvested from 

hypoxic tumor cells in vitro and injected into 

mice daily for three weeks could also cause 

increased accumulation of CD11b+ myeloid 

cells and c-Kit+ myeloid progenitor cells in the 

lung, proposing that the LOX-containing CM 

itself is capable of inducing the accumulation 

of BMDCs at the favourable premetastatic 

niche without the presence of metastatic tumor 

cells (Erler et al., 2009). Noteworthy, Spano & 

Zollo (2012) also pointed out that the 

recruitment of certain types of myeloid cells 

does not only contribute to the progression of 

cancer metastasis via the establishment of an 

inflammatory milieu, but also acts as a means 

of escaping the host’s immune response. 
 

LOX promotes matrix remodeling and 

hence initiates angiogenesis 
 

Extracellular matrix is defined as the 

interconnected scaffold constituted of various 

macromolecules mainly proteins and sugars 

which surround and interact with cells in a 

particular solid tissue. Mature and stable ECM 

serves as biochemical and biomechanical 

supports for normal cellular and tissue 

functions. The interaction of cell with its 

surrounding ECM has been associated with 

crucial functions like cell adhesion, 

proliferation, differentiation, polarity, survival 

and apoptosis. Such interaction is also 

implicated to be a symbiotic phenomenon 

where ECM supports the cell function and 

integrity, while cells help to create a strong and 

mature ECM. One important characteristic 

feature of ECM is that it is continuously being 

remodeled in a tightly-controlled mechanism. 

Continuous remodeling of ECM is important 

for its normal function. Therefore, disruption to 

this controlled process will drive to a severe 

pathologic event as normally found in the case 
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of fibrosis and malignant cancers. Hence, in 

cancer progression and metastatic process, 

ECM loses its integrity caused by increased 

deposition, repeated cleavage and repatterning, 

and increased breakdown of the ECM. These 

aberrant processes will eventually promote cell 

transformation, proliferation, angiogenesis and 

invasiveness (Cox & Erler, 2013; Maller et al., 

2010).      
 

Since LOX involves in collagen and elastin 

crosslinking, this protein which is produced in 

abundance by hypoxic tumor cells causes 

increased ECM remodeling at the new 

metastatic site, so called the premetastatic 

niche. Matrix remodeling will consequently 

promote the recruitment and invasion of the 

BMDCs to this new metastatic site and 

promotes cancer progression (Semenza, 2013). 

Osawa et al. (2013) found high LOX mRNA 

and protein expressions as well as its catalytic 

activity in mouse tumor endothelial cells 

(TECs) than in normal endothelial cells 

(NECs), and that mouse TECs with knocked 

down LOX expression demonstrated inhibited 

cell migration and reduced tube formation. 

Interestingly they also found high LOX protein 

concentration in the tumor vessels of mouse 

TECs and that BAPN inhibited angiogenesis 

and micrometastases formation in a mouse in 

vivo model. A study by Dong et al. (2014) 

further supported this finding when they found 

gradual increase of VEGF in hepatocellular 

carcinoma (HCC) with increasing LOX 

expression, whereby high expression of VEGF 

was always associated with HCC cells on high 

stiffness gel. Therefore, there is a close 

relationship between the role of LOX in 

promoting matrix remodeling which will 

produce high matrix stiffness with subsequent 

expression of growth factor which is known to 

initiate angiogenesis, a hallmark of tumor 

malignancy.  

Perhaps, the most interesting finding pertaining 

to matrix remodeling and angiogenesis was 

made by Fang et al. (2013) whom used 

quantum dot-based multiplexed imaging 

system in order to prove the coexistence of 

collagen IV, LOX and angiogenesis in the 

metastatic process of hepatocellular carcinoma. 

They found that the presence of LOX protein 

was high at the area of small cancer mass but 

the expression was lower in large cancer mass. 

This probably gives an insight that LOX highly 

involves in metastatic progression. The group 

also found that LOX expression was 

significantly correlated with the presence of 

collagen IV and tumor angiogenesis; and that 

LOX promoted ECM remodeling by means of 

collagen IV cleavage and repatterning which 

resulted in harder and stiff ECM, able to 

promote cancer cell invasion. The stiff ECM 

however was less resistant towards invading 

cancer cells and this was proven by their 

finding that the ECM was hydrolyzed at the 

invasion front. In addition, the neovessel 

formation was found mainly close to the broken 

linear collagen IV fibers indicating that 

angiogenesis is initiated by degrading the 

ECM.   
 

LOX promotes epithelial-to-mesenchymal 

transition and hence invasive ability of the 

tumor cells 
 

Epithelial to mesenchymal transition (EMT) is 

defined as a transition of cells from non-motile 

and polarized epithelial phenotype to motile 

and non-polarized mesenchymal phenotype 

that allows the cells to travel to a distant site 

through blood stream. Hypoxia and LOX 

protein have also been implicated in the 

repression of E-cadherin expression, which 

subsequently causes EMT, a phenomenon 

known to promote cancer progression. The loss 

of E-cadherin from the adheren junction 

renders tumor cell to become motile and hence 

becomes invasive since the adhesive factor that 

binds cancer cells together has lost (Finger & 

Giaccia, 2010). This is shown in the study by 

Peinado et al. (2005) which found the 

association of overexpression of LOXL2 and 

LOXL3 proteins in cancer epithelial cells with 

EMT process. The LOXL2 protein regulates 

EMT via the transcription factor Snail and 

down-regulate E-cadherin expression. 
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Figure 1. The postulated mechanism of cancer metastasis in bone – the synergistic effect of LOX and other 

proteins (FN and MMPs) that migrate from the hypoxic primary tumor to the premetastatic niche and 

crosslink collagen producing extracellular matrix (ECM) with high tensile strength. This is a permissive 

environment for the bone marrow-derived cells (BMDCs) particularly the CD11b+ CD34+ F4/80- immature 

myeloid cells to invade. In return, BMDCs produce a plethora of growth factors, cytokines, VEGF-A, integrin 

and MMPs which promote further invasion of the BMDCs and is subsequently followed by the invasion of 

the primary tumor cells. LOX also mediates the post-translational modification of the ECM components 

(cleavage by MMPs, crosslinking and glycosylation), angiogenesis and EMT in the premetastatic niche which 

render the tumor cells to become invasive. There is also communication between the recently migrated tumor 

and its neighboring cells (stromal fibroblasts) that further promote cancer metastasis via LOX-dependent 

mechanism. 

HIF-1 FN LOX MMP-2  1  2 
Metastasis 

Normal blood vessel Normal cells Normal cells Hypoxic tumour cells Circulating tumour cells  3 VEGF-A Collagens Bone marrow-derived cells GF MMP-2 Integrin 
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Schietke et al. (2010) also found up-regulation 

of HIF-1 followed by elevated expression of 

LOX and LOXL2 proteins coexist with the 

repression of E-cadherin and the induction of 

EMT. Thus, the pathogenesis of LOXL2 has 

now become remarkably important as this 

protein not only involved in ECM remodeling, 

but there is also strong evidence showing that 

this protein involves in promoting EMT 

process via transcriptional mechanism. This 

probably explains why LOXL2 is associated 

with cancers of poor prognosis and distant 

metastases (Ahn et al., 2013; Cano et al., 2012; 

Taylor et al., 2010).  

 

These findings are further supported by Barker 

et al. (2012) whom highlighted the role of LOX 

and its family members (LOXL2 and LOXL3) 

in facilitating EMT process. Overexpression of 

LOX is able to convert a non-invasive tumor 

cells from an epithelial form to a fibroblastic 

feature by altering the expression of vimentin 

and suppressing E-cadherin expression. They 

also highlighted that EMT activity could be 

induced following changes in the ECM 

stiffness. This gives the idea that LOX 

promotes EMT not only directly by regulating 

vimentin and E-cadherin expression, but also 

indirectly by altering ECM microenvironment. 

Fang et al. (2013) also pointed out that EMT 

could happen due to the imbalance mechanical 

force within the tumor-stroma 

microenvironment produced by ECM 

stiffening that compromises the cell-cell 

junction integrity and therefore promoting 

cancer cell invasion. Apart from that, the 

MMP-2 and MMP-9 proteins are also 

commonly linked to EMT by their role in 

degrading type IV collagen in the ECM and 

hence causing the cells to become invasive 

(Finger & Giaccia, 2010). Xu et al., explains 

the transcriptional regulations of EMT in 

details which starts by the induction of the 

growth factor TGF-β and activated Smad 
proteins and their interactions on transcription 

factors like Snail, ZEB and twist. This results 

in the upregulation of the target genes 

fibronectin, vimentin, N-cadherin, MMPs, and 

collagen; and downregulation of target genes 

like E-cadherin and Claudins.  

 

In addition, immunohistochemistry study by 

Zhang et al. (2013) on surgical resection of 

HCC samples found increased HIF-1α 
expression, decreased E-cadherin expression 

and overexpression of the Snail1, N-cadherin 

and vimentin. They also cultured HCC cells 

under hypoxic condition and found EMT 

within the cells and an increase in the cells’ 
migration and invasiveness; and such features 

are reversible when normoxic condition is 

reintroduced. Study using shRNA of HIF-1α 
also revealed the inhibition of EMT process. In 

fact, the role of HIF-1α in promoting EMT was 

also seen in an earlier study by Higgins et al. 

(2007) who knocked down HIF-1α expression 

in primary renal epithelial cells. They found 

that HIF-1α promotes EMT in vitro and that 

this transcription factor induced the migration 

of renal epithelial cells by upregulating LOX 

and LOXL2 genes expression.  

 

Tumor cells communicate with stromal 

fibroblasts to promote metastasis through 

LOX-dependent mechanism 

 

In many cancer cases, fibroblasts are the main 

constituent of the tumor-stroma apart from the 

localized epithelial cell, endothelial cell and 

inflammatory cells. The role of these cells in 

cancer and metastatic progression has now 

become more apparent. Fibroblasts have high 

proliferation rate and communicate with the 

cancer and surrounding cells by secreting 

various growth factors and chemokines. These 

cells also contribute to the high deposition of 

ECM components like collagen type I and III, 

produce MMPs which promote cell invasion 

via ECM degradation and also produce VEGF 

which is an important proangiogenic factor. In 

addition, fibroblast also secretes the growth 

factor TGF-β, which is known to promote 
cancer invasion by inducing EMT process and 

mediates inflammatory response via 
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chemokines. Together with other stromal cells, 

fibroblasts regulate cell survival and tumor cell 

migration by upregulating MMPs production 

and downregulating the protein inhibitors for 

MMPs (Spano & Zollo, 2012). Earlier, Taylor 

et al. (2010) also supported this idea when they 

mentioned that cancer metastatic progresses 

from the dynamic interplay between cancer 

cells and their accompanying stroma.  

 

To further evaluate the invasive ability of 

particularly LOX protein, Cox et al. (2013) 

studied the role of LOX in promoting 

metastasis in fibrosing tissues. They found that 

LOX-dependent collagen crosslinking created 

a permissive environment for fibrosis 

formation capable of developing metastasis by 

supporting tumor cell proliferation, 

colonization and growth. However knocking 

down LOX expression prevented the fibrosis 

from promoting metastatic colonization. In 

much earlier study, Kirschmann et al. (2002) 

found that LOX mRNA was highly expressed 

when MCF-7 cancer cells were cultured in a 

conditioned medium from fibroblast. This 

suggested the role of stromal fibroblast in 

regulating LOX in the presence of breast cancer 

cells. Barker et al. (2012) also highlighted that 

stromal fibroblast works synergistically with 

cancer cells to perturb the expression and 

organization of ECM components mediated by 

remodeling enzymes particularly LOX protein. 

Cox & Erler (2013) support this finding when 

they highlighted that the stromal cells 

surrounding tumor milieu also secrete LOX 

protein which is only able to promote 

metastatic progression when it coexists with 

other tumorigenic factors such as LOX protein 

from the hypoxic tumor cells and activated 

fibroblasts.  

 

Conclusion  

 

Consequently, cancer metastasis is a complex 

process involving a constructive interplay 

between the primary tumor cells, the 

microenvironment of the premetastatic niche, 

the myeloid cells, stromal fibroblast, the 

proteins and various growth factors produced 

by both the primary tumor cells and cells at the 

premetastatic niche. The idea presented in this 

article is that LOX which is overexpressed by 

the primary tumor cells when hypoxic 

condition is encountered becomes the key 

player that regulates the important cellular and 

molecular changes within a premetastatic niche 

which could be progressively transformed to 

cancer metastasis. Even though this idea is 

well-accepted and adopted in the current setting 

of cancer research, there are still loop holes and 

gaps that need to be addressed within this 

notion. Nevertheless, there are many on-going 

researches being carried out studying this 

“idea” in depth and looking seriously at a 
specific research area. Continuous findings by 

these research groups are of great importance 

in order to merge the ideas so that the 

mechanism of cancer metastasis could be 

drawn in greater details and in a multi-angle 

perspective. 

 

This complete understanding is thus 

remarkably important to facilitate the effort of 

tackling cancer progression at the earliest stage. 

The clinical implications can be seen both at the 

diagnosis and the prognostic levels, as well as 

in developing therapeutic interventions that can 

cease or even prevent cancer metastasis. 

Understanding the overall mechanism of 

metastatic progression would enable specific 

biomarkers to be targeted which would indicate 

the cancer patient’s disease progression. 
Perhaps the presence of CD11b+ myeloid cells 

in the blood circulation would serve as an 

indicator for metastatic progression in cancer 

patients. Moreover, measuring growth factors 

and specific pro-metastatic proteins in the 

blood has become one of the approaches used 

nowadays to screen cancer patients with high 

probability of having metastases. Apart from 

that, therapeutic interventions could also be 

designed by addressing specific target proteins, 

growth factors or cytokines that involve in 

every critical step of metastatic progressions. 
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One such example is the anti-VEGF drug 

bevacizumab which currently being used to 

inhibit angiogenesis (Harbeck, 2008). 

Inhibition of proteins or growth factors 

involved in ECM remodeling, fibrotic 

progression and EMT process within the tumor 

milieu are among other attractive approaches. 

Besides, targeting the inflammatory cells 

particularly the CD11b+ myeloid cells and 

interfering the infiltration of these cells at site 

of premetastatic niche could also serve as a 

promising approach.  

 

Despite all these interventions, resolving the 

gaps exist within the concept of metastatic 

progression itself is the main priority to all 

cancer researchers. There are still questions 

that need to be addressed in order for us to 

understand the whole metastatic process. As 

been pointed out by Sleeman (2012), it is worth 

to study the fate of the recently migrated tumor 

cells upon arrival at the premetastatic niche, 

whether they survive and are progressively 

transformed to the invasive state, or perhaps 

they survive but remain in a dormant state at the 

new site. How long will they be in the dormant 

state is another issue worth to be pondered 

upon. Numbers of literatures support targeting 

LOX as a promising drug that could block 

metastatic progression. However, since LOX 

also involves in normal cellular and tissue 

function, targeting LOX could be somewhat 

tricky. Besides, if this drug is to be used, what 

is the right effective dose that is safe for the 

patients is another point to be addressed. The 

time frame at which the premetastatic niche is 

transformed to a malignant cancer capable of 

metastasizing is another major issue. Such 

information is needed if we are to design a 

therapeutic intervention that targets one crucial 

step in the metastatic progression before an 

overt metastasis is formed. Perhaps the best 

method to address all these questions is by 

producing an animal model that could mimic 

the metastatic progression of cancer in human. 

By this way, the interconnections of various 

metastatic factors as well as the main role 

players involved in the whole “system” could 
be studied in greater details and with better 

confidence. However, the biggest challenge is 

to produce different animal models for different 

types and subtypes of cancers. Nevertheless, 

this could be achieved by collaborative study 

by different research groups. The outcomes of 

this study will help to unravel the nature and the 

actual mechanism involved in cancer 

progression that are important for medical 

benefits. 
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Abstract 

Human papilloma virus is main cause of cervical cancer. In Malaysia cervical cancer is the third 

main killer of women after malignancies of the breast and colon. The national vaccination 

programme against HPV infection was introduced in 2009. For this programme to be successful, 

awareness among the general population is very important. This study was undertaken to study the 

level of awareness and acceptance among Malaysian women with different socio-demographic 

and educational back ground. The findings showed awareness level of 83 percent and acceptance 

level of only 40.5 percent. The main cause for this disparity is the cost of the available vaccines. 

This is substantiated by high vaccination level among secondary school students who are 

vaccinated for free.  
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Introduction 

Cervical cancer is the second most common 

cancer among women according to World Health 

Organistaion1. WHO reported nearly 500,000 

new cases of cervical cancer alone in 2002. 

Cervical cancer is the third largest killer of 

women, after cancer of the breast and cancer of 

colon in Malaysia2. A total of 1074 cases of 

cervical cancer were registered with National 

Cancer Registry (NCR) in 2006, with an overall 

age standardized incidence of 12.2 per 100,000 

population3. In the last 35 to 40 years the 

discovery of the link between HPV as a causative 

factor of cervical cancer in women has been one 

of the major breakthroughs in the field of 

medicine. This led to the world-wide 

epidemiological studies to understand the cause 

of this cancer, which paved the path to the 

discovery of prophylactic vaccine against this 

disease. The development and introduction of 

preventive vaccine against HPV in cervical 

cancer in 2006 is a breakthrough and many 

countries in the world began to introduce it as a 

part of their vaccination programme.   

In United States and many developed countries 

HPV vaccination is recommended for girls 

between the ages of 9 and 12 with subsequent 

administration of booster doses. Awareness and 

acceptance studies show that acceptance is related 

to economic factors4 as well as ethnicity. 

Education level also influences the acceptance 

level 5, 6. 

In Malaysia, similar policy has been advocated 

since 2009 through the introduction of free 

vaccination for girls at the ages of 11 and 12 years 

in school. 

For successful implementation of this preventive 

programme, awareness about the vaccine is 

essential not only by the general population but 

health care personnel should also be 

knowledgeable about HPV vaccines and its 

adequacy to be able to promote the prevention 

programme. 

Malaysia is a multiethnic, multi religious 

heterogeneous population with their own beliefs 

and practices. This study is to identify the 

awareness of the existence of HPV vaccination 

and the level of acceptance among these varied 

population of women between the ages of 16 to 

26 and the factors influencing the acceptance in 

an urban population in Malaysia. 

 

Materials and Methods  

 

Cross sectional study among young adult women 

in an urban setting (Kuala Lumpur).    

A random sample of women between 12 to 45 

years of age (reproductive age group), who were 

willing to participate in this study from various 

socio demographic categories in an urban setting 

in Malaysia was included. The sample size was 

calculated using OpenEpi online calculator as 400 

with a 95% confidence level with an assumed 

awareness level of 50% and a precision of 5%.   

The information was extracted from a self-

administered questionnaire with the following 

socio demographic variables:  age, religion, level 

and field of education, socio-economic status and 

marital status.  The questionnaire also enquires 

about the awareness and detailed knowledge of 

Human papilloma virus, HPV vaccines their 

availability and acceptance by the respondents. 

The results were analyzed using proportions and 

chi-square test using SPSS software 

Differences is acceptance among different ethnic 

groups is noted in different studies 5,6 Our study 

also noted the Muslim population  

(predominantly Malays) showed a lower 

acceptance level of about 29 percent. This may be 

due to religious and cultural beliefs. 

 

Discussion  

 

The result of this study shows that about 40% of 

women in the reproductive age group accept HPV 

vaccination (Fig.1) The acceptance rate among 

young ladies below 16 years of age is about 90 

percent.  This may be due to the policy of 

providing free vaccination for that age group, who 

are still in school. Vaccination rate is only about 

12 percent among the sexually active age of 16 to 
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26. This rate of acceptance varies in different 

studies3. 

 

In the education parameters, though the 

awareness of HPV is not significantly different 

between secondary and tertiary educated, results 

of 9.3 percent of acceptance among women with 

tertiary education in comparison with secondary 

school students of 66.5 per cent is rather 

surprising.  This is in contrast to a study in 

Sweden where the acceptance rate is high despite 

low awareness4 

 

Low acceptance levels among people with tertiary 

education and also medical students is rather 

surprising as the awareness of HPV vaccine and 

its role in cervical cancer is high among this group 

(Table 1) This study did not identify the cause for 

this low acceptance rate in this group but cost 

could still be a cause.  

 

Differences in acceptance among different ethnic 

groups has been reported by different studies 5, 6 

and our study also observed that the acceptance 

level among Malay and Christian population was 

low i.e. 29% and 28% respectively, which might 

be due to religious and cultural beliefs.  

 

Acceptance of vaccine in lower income groups is 

low and finding seem to correlate with other 

studies5, 7.  Many respondents stated cost as the 

main factor for non-acceptance and this may be 

the reason in most studies. 

 

Conclusion 

 

This study is done in a small urban educated 

population. of 400 in Malaysia.  Vaccines were 

made available in the country since 2009.  Two 

vaccines that are available are Gardasil and 

Cervarix. In this study population, only about 

40.5% have been vaccinated though  the level of 

awareness among this population is high (n=332 

or 83%).  The vaccination is administered free to 

secondary school children and hence the high rate 

of acceptance of 66.5 percent among secondary 

school students. The cost of vaccination is a 

significant reason for low acceptance among 

women. 

Though population in all parts of the world are 

varied and distinct with socio demographic 

differences, the findings in our study does 

correlate with many findings from various studies.  

A larger population study of both rural and urban 

setting may be very helpful to assist in action to 

be taken by the authorities concerned, to increase 

the acceptability rate. 

   



Asian Journal of Medicine and Health Sciences Vol 2, Issue 1 June 2019 18 

RESULTS 

 

Table 1: Socio-demographic distribution of 400 respondents and incidence of awareness and 

acceptance of HPV vaccination. 

 

  Frequency 

of 

respondents 

(A) 
 

n=400 

Awareness of 

HPV vaccine 
 

(B) 
 

n=332 

Acceptance 

of HPV 

vaccine 

(C) 
 

n=162 

Percentage of 

respondents 

accepting 

HPV vaccine 

(C / A) 

n=40.5 

Age <16 149 138 134 89.9 

 16 - 26 222 180 27 12.1 

 >26 29 14 1 3.4 

      

Marital 

Status 

Married 44 25 4 9 

Unmarried 356 307 158 44.4 

      

Education 

level 

Secondary 218 191 145 66.5 

Tertiary 182 141 17 9.3 

       

Field of 

education 

Medical 117 115 15 12.8 

Non-medical 283 217 147 51.9 

       

Household 

income 

<RM2000 86 67 20 23.3 

2000 - 5000 203 161 93 45.8 

 >5000 111 104 49 44.1 

                        

Religion of 

respondents 

Muslims 169 144 49 29 

Buddhists 78 65 41 52.6 

 Hindus 80 68 49 61.3 

 Christians 38 29 11 28.9 

 Sikhs 32 25 11 34.3 

 Others 3 1 1 33,3 
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Abstract 

Introduction: Gout is the most common treatable inflammatory arthritis worldwide.  There is yet 

any prevalence study on gout on Malaysian population.   The management of gout appears to be 

affected mostly by multiethnic perceptions, knowledge and awareness as well as variation in the 

treatment by different health care professionals and limitations in treatment modalities.  The aim 

of this study is to describe the epidemiology and management of gout in rheumatology center in 

Perak state, Malaysia. Methods: All patients who were diagnosed as having gouty arthritis based 

on the 2015 American College of Rheumatology (ACR) classification criteria for gout and who 

had attended the rheumatology clinic, Hospital Raja Permaisuri Bainun, Perak, Malaysia were 

selected.  Patient’s information was retrieved from the clinical records. Results: Fifty-four gout 
patients who were studied were predominantly from the Malay ethnic group followed by Chinese 

and Indian.  The mean age was 53 years and the duration of disease was more than 10 years with 

male predominance.  Forty-two patients had comorbidities which were hypertension, dyslipidemia, 

diabetes mellitus and ischemic heart disease.  The most common manifestation was multiple joint 

pain, first metatarsophalangeal joint being most affected.  Majority of the patients presented with 

tophi as well as other symptoms and signs of gout. The mean baseline serum uric acid (sUA) was 

567.3 umol/L and 469.3 umol/L was six months after the treatment.  The mean difference shown 

between sUA for males and females was statistically significant (P = 0.012) although the male 

patients were outnumbered. Majority of the patients were on urate-lowering therapy (ULT) namely 

allopurinol and probenecid.  However, despite being advised, educated and given counselling 

sessions on allopurinol and diet, only half of them had shown good compliance. Conclusion: The 

targeted sUA as recommended in the guideline had yet to be achieved in our rheumatology clinic.  

The identification of reversible risk factors such as non-adherence to treatment, limited availability 

and accessibility of newer ULT, and dietary compliance in this study will provide guidance for 

better clinical management of gout in this region.
Keywords: Gout, Serum uric acid, Clinical presentation, Compliance, Urate-lowering therapy.
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Introduction 

Gout is one of the most common and treatable 

crystal arthropathy with increasing prevalence 

globally especially in developed countries which 

predominantly affects men and postmenopausal 

women1,2,3,4,5. Prospective epidemiological 

studies has shown that high purine diet, obesity, 

the metabolic syndrome, diuretics, are the risk 

factors for causing hyperuricemia and gout 6,7.    

 

The American College of Rheumatology (ACR) 

and European League against Rheumatism 

(EULAR) have recommended for optimal 

management of gout with emphasis on patient’s 
education and lifestyle modifications8, 9. 

 

The objectives of this study were to determine the 

prevalence and management of gout in tertiary 

referral center for rheumatic disease in Perak 

State, Malaysia. 

 

Materials and Methods 

 

This was a hospital-based descriptive study done 

between October to November 2016 in 

Rheumatology clinic, Hospital Raja Permaisuri 

Bainun, Ipoh, State of Perak, Malaysia.   Patient’s 
socio-demographic and clinical information were 

retrieved from rheumatology outpatient clinic 

record. The management of gout including advice 

and education on treatment and diet were also 

evaluated. 

 

Diagnosis of gout was based on the validated 

definition in previous population-wide 

epidemiological studies on gout i.e. if patient has 

been prescribed allopurinol, colchicine or 

presence of tophi, tophus or podagra10,11,12,13.   

The 2015 ACR-EULAR classification criteria for 

gout was also applied and used for newly 

diagnosed gout during the period of this study 14. 

 

Gout patients who had been discharged from the 

rheumatology clinic, asymptomatic 

hyperuricemia, and other type of arthritis such as 

rheumatoid arthritis (RA), psoriatic arthritis 

(PsA), systemic lupus erythematosus (SLE), 

calcium pyrophosphate disease (CPPD) or 

pseudogout, suspected tumor lysis syndrome 

were excluded.  

 

Ethical clearance was obtained from the 

institutional, Clinical Research Centre (CRC) 

Hospital Raja Permaisuri Bainun and Malaysian 

Research Ethic Committee (MREC). 

 

Statistical analysis 

 

The data was analyzed by using SPSS 23.0.    

Descriptive statistics and Pearson’s chi-square 

test was used to determine the significance of 

difference from different categorical variables.  P 

< 0.05 was considered statistically significant. 

 

Results 

 

There were a total of 54 cases of gout had been 

diagnosed and under follow-up at the 

rheumatology clinic Hospital Raja Permaisuri 

Bainun, Ipoh.  Majority were men from Malay 

ethnicity followed by Chinese and Indian with 

mean age and the duration of the disease of 53.1 

± 13.6 SD years and 7 years respectively.  The age 

range was from 26-year old to 80-year old with 

peak between 40 and 60 year old (Table 1 and 

Table 2).  

 

The common risk factors for gout identified in our 

patients were hypertension (44.4%), 

hyperlipidemia (53.7%), ischemic heart disease 

(83.3%), and diabetes mellitus (75.9%), and 

alcohol intake (9.3%), family history of gout 

(22.2%). 

 

Majority of patients had most of the common 

signs and symptoms of gout at presentation 

(Table 2).  However, crystal analysis under 

polarized microscope, plain x-ray assessment and 

musculoskeletal ultrasonography were performed 

in few patients.   The Mean sUA at different 

intervals was not significantly correlated across 
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genders, and comorbid including family history 

(Table 3). 

 

More than 80% of patients were prescribed 

allopurinol and colchicine.  Febuxostat was 

prescribed in 2 patients who developed allergic to 

allopurinol and have nephrolithiasis.  8 patients 

have allergic to allopurinol with quarter of them 

developed Steven Johnson Syndrome.   40.7% of 

patients had poor medications adherence despite 

advice and education were given in 64.8% 

patients documented.  46.3% of patients had 

defaulted follow-up without any specific reason 

documented. (Table 4 and Table 5). 

 

Discussion 

 

The prevalence of gout remained higher in men 

compared to women across all age groups with 

ratio ranges from 2: 1 to 4: 1 7, 15.  Among the 

three major ethnic groups in Malaysia, the 

incidence of gout is shown to be predominantly 

occurs in Malay as evidenced from our hospital-

based study and other observational studies in 

Malaysia 16, 17, 18.  

 

Ageing is the major risk factor in developing gout 

for both genders. Therefore, this attributes to 

multifactorial causality which then leads to 

hyperuricemia hence, predispose to crystal 

deposition 19.20.  It is consistent with our study 

which shows that the sUA level and gout are 

increasing with age above 40 years old. 

 

Genetic i.e family history 21 and environmental 

factors i.e. smoking and alcohol intake besides 

age, gender, and high purine diet, have been 

implicated in the development of gout22.  There 

was a higher number of patients who smoke 

observed in our study.  Chen MY et al has 

demonstrated the significant association among 

sUA and smoking and alcohol consumption23.  

However, alcohol consumption contributed only 

small percentage in this study due to majority of 

gout patients were Malays whereby alcohol 

drinking is not a usual practice.  

 

The significant association between 

hyperuricemia, gout with comorbidity including 

metabolic disorders is well established24, 25. We 

observed similar association between gout and 

hypertension and hypercholesterolemia 

comparable to previous prevalent gout studies 

although it was under-powered24, 26, 27. Despite 

high prevalence of ischemic heart disease and 

diabetes mellitus observed in this study, it was 

found that these comorbidities were not 

independent risk factors for gout 5. 

 

There were only 2 urate lowering therapy (ULT) 

readily available in Malaysia i.e. allopurinol and 

probenecid.  Febuxostat was not readily available 

and accessible in our hospital and it is used as a 

second-line ULT.  Losartan which has uric acid 

lowering properties, although it is insignificant, 

was added to patients’ treatment who had 

hypertension, diabetes with nephropathy.  In our 

study, 91% of gout patients were prescribed 

allopurinol as it is recommended as first-line ULT 

for management of gout in accordance to 

international guidelines 8, 9.  We observed in our 

study, sUA concentration did not achieve 

recommendation target28.  As mentioned, added 

to the presence of comorbidities i.e. metabolic 

disorders, hypertension, and non-adherence to 

treatment have become a major challenge in 

managing gout patients.  The findings showed 

that almost half of the patients had defaulted 

follow-up without a good reason documented 

although 65% of them were aware of the 

importance of compliance to the treatment. 

 

Besides a small sample size in our study, there 

were other limitations that results in discrepancy 

in the statistical analysis.  Poorly documented 

important information such as smoking, alcohol 

consumption, dietary habit, weight and height led 

to variation in distribution of gout risk. 
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Conclusion 

 

Gout, being one of the most common preventable 

and treatable crystal arthropathy, it is still sub 

optimally managed with current standard of care 

even in a tertiary center.  Our study shows that 

poor adherence or poor knowledge of treatments 

are the factors probably contribute to failure to 

achieve targeted serum uric acid.  Unavailability 

of the alternative ULT, inappropriate use of 

allopurinol, different perception of healthcare 

professionals on gout are among the other barriers 

towards effective management of gout. This study 

also highlights the importance of recognizing this 

common disease which is poorly managed and 

may be the first step in improving management of 

gout in future. 
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Table 1: Baseline socio-demographic characteristics 

N = 54 n (%) 

Ethnicity: 

   Malay 

   Chinese 

   Indian 

   Others 

Gender: 

   Male 

   Female 

Mean age ± SD (years) 
a Comorbidities: 

   Nil 

   Hypertension 

   Diabetes mellitus 

   Hypercholesterolemia 

   Ischemic Heart Disease 

 Numbers of comorbidities per patient:   

   1 – 2 

   More than 2 

   Family history of gout 

Smoking 

Alcohol intake 

Employment status: 

   Currently employed 

   Unemployed 

   Retiree (not due to health) 

   Disabled and /or retired due to health 

 

46 (85.2) 

3 (5.6) 

4 (7.4) 

1 (1.9) 

 

49 (90.7) 

5 (9.3) 

53 ± 13.6 

 

12 (22.2) 

24 (44.4) 

41 (75.9) 

29 (53.7) 

45 (83.3) 

 

32 (69.3) 

10 (18.5) 

12 (22.2) 

35 (64.8) 

5 (9.3) 

 

17 

4 

16 

2 

a:Comorbities: any of these conditions: hypertension, diabetes mellitus, ischemic heart 

disease, hypercholesterolemia.  
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Table 2: Clinical characteristics of gout patients 

 

N = 54 n (%) 

Duration of disease  

(Mean ± SD years) 

Clinical presentation: 

Joint involvement: 

- First MTPa 

- Knee 

- Ankle 

- DIPb 

- Other joints 

Signs of gout: 

- Monoarthritis 

- Unilateral first MTP 

- Unilateral tarsal 

- Frequency of attack (> 1 episode of acute attack) 

- Presence of tophi 

- Presence of podagra 

- Maximum inflammation within 1 day 

Radiological imaging: 

Plain X-ray: 

- Erosion 

- Subcortical cyst without erosion 

Microscopy: 

Presence of negative birefringent MSUc crystals 

Ultrasound kidneys: 

Presence of  renal calculi 

7 ± 5.6 

 

 

20 (37.0) 

30 (55.6) 

25 (46.3) 

8 (14.8) 

17 (31.5) 

 

8 (14.8) 

4 (7.4) 

6 (11.1) 

41 (75.9) 

 

37 (72.5) 

9 (16.7) 

36 (66.7) 

 

 

8 (14.8) 

1 (1.9) 

 

6 (11.1) 

 

14 (25.9) 

 

a. MTP = Metatarsophalangeal, b. DIP = Distal Interphalangeal, c. MSU = Monosodium urate 

 

 

 

 

 

 

 

 

 

 



       Asian Journal of Medicine and Health Sciences Vol 2, Issue 1 June 2019 25 

Table 3: Serum uric acid and comorbidities at different interval 

 

 Mean sUA ± SD, µmol/L 

 Baseline  3 months  6 month p 

Male 

Female 

543.44 ± 152.03 

767.44 ± 365.34 

 507.32 ± 138.94 

325.00 ± 325.50 

 478.58 ± 182.77 

365.00 ± 339.73 

ns 

Hypertension 

Ischemic Heart Disease 

Diabetes Mellitus 

Hypercholesterolemia 

Smoking 

Family history of gout 

550.82 ± 170.48 

586.53 ± 219.42 

618.72 ± 255.99 

575.69 ± 204.38 

544.58 ± 198.51 

535.12 ± 256.91 

 463.13 ± 148.70 

383.00 ± 183.10 

379.17 ± 158.08 

503.22 ± 147.66 

458.49 ± 166.35 

421.36 ± 187.32 

 148.70 ± 185.95 

384.50 ± 200.72 

383.00 ± 210.29 

483.04 ± 171.31 

382.06 ± 208.67 

376.11 ± 215.58 

ns 

ns 

ns 

ns 

ns 

ns 

 

sUA = serum uric acid; p < 0.05 is considered statistically significant; ns =  not significant                               

 

 

Table 4: Uric acid lowering medication used 

 

N=54 n (%) 

Allopurinol 49 (90.9) 

Febuxostat 2(3.8) 

Colchicine 43(79.7) 

Probenecid 11(20.4) 

Losartan 20(37.2) 

 

 

 

Table 5: Medication and high purine diet adherence 

 

  (%) 

 

High purine diet non adherence 

Medication  

- Compliance 

- Non compliance 

Main reasons for non-compliance: 

     Forgetful 

     Defaulted follow-up 

Education on allopurinol 

Allergy to allopurinol 

 

29 (53.7) 

 

24 (44.4) 

22 (40.7) 

 

1 (1.9) 

25 (46.3) 

35 (64.8) 

8 (14.8) 
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Abstract 

Medicolegal cases continue to rise despite the establishment of medical ethics as a core 

component in the undergraduate medical education. This study sought to discover how senior 

medical students perceive medical ethics when they assume the roles respectively of doctor, 

patient and an immediate relative when facing ethical dilemmas. It also sought to discover the 

extent to which religion, cultural factors and their perceived severity of illnesses affects their 

judgements.  Using multiple choice questionnaires, students were found to have assimilated 

universal ethical principles well, but paradoxically most students in the second phase of the 

enquiry, indicated that religion, cultural sensitivities and severity of illness will have a great 

influence on their decisions after they graduate.  

 
Keywords: Medical ethics, religion, culture, severity of illness  
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Introduction 

 

Medical ethics as a core component in the 

medical curriculum has been well 

established since the General Medical 

Council’s (GMC) report on undergraduate 
medical education in Tomorrow’s Doctors 

(GMC, 1993)1 and subsequently the UK 

consensus statement on a model core 

curriculum for teaching medical ethics and 

law (GMC ,1998)2.  At the World Medical 

Association Assembly in 1999, a resolution 

was passed recommending that all medical 

schools include obligatory teaching of 

medical ethics and human rights3. 

 

More recent advice by the GMC in 

Tomorrow’s Doctors has placed greater 

emphasis on the assessment of learning 

outcomes of students as well as the training 

the trainers and teachers in medical 

education4, 5. However it is still recognised 

that the teaching and assessment of this has 

remained suboptimal and various new 

models of teaching and assessments are 

needed6. The challenge now is to determine 

the effectiveness of our assessment methods. 

Are they reliable enough to predict that 

students have learnt what has been taught 

and will practised them in the future when 

confronted with ethical dilemmas?  

 

In the Royal College of Medicine Perak, 

medical ethics appear throughout the five 

year programme. These   consist of didactic 

lectures   and informal sessions, mainly in 

small group discussions and in bedside 

teaching.  

 

Assessment is limited to part question in an 

essay or an OSCE. In the light of the 

increasing number of medico legal cases in 

Malaysia7, it is timely for us to question 

whether students have truly learnt medical 

ethics as taught to them and will faithfully 

apply them in their future practice.  

                                                                       

This present study, we believe, represents a 

novel approach to determine the 

effectiveness of our teaching methods in 

medical ethics, using what is often 

informally termed a ‘360 degree’ approach.   

 

 

It   comprised two components, firstly to 

assess how students view medical ethics 

from three different perspectives, that of the 

doctor, the patient and an immediate family. 

The second component required the student 

to rate, on a Likert scale, how factors like 

religion, culture and severity of the illnesses 

will influence their decisions. 

  

Materials and Methods 

 

The subjects were 105 final year medical 

students in April 2012.  They were requested 

not to discuss the questionnaires among 

themselves. There was no compensation for 

participation.  The students were advised that 

they could withdraw from the study at 

anytime without disadvantage.  Two multiple 

choice questionnaires (MCQ) for two 

different scenarios, one on obtaining consent 

for surgery and another on revealing 

confidential information, were provided, as 

below, enabling an assessment as to 

consistency of response.  

   

Scenario   A: (Obtaining consent) 

A 70-year-old man has cancer of the stomach 

and needs surgery. He has a history of 

ischaemic heart disease. He is married and 

has two sons and two daughters. A consent is 

needed for surgery. 

  

1. If you are the DOCTOR, from whom 

would you preferably obtain consent? 

Choose only ONE of the options. 

 a) The patient. 

 b) His wife. 

 c) Any son. 

 d) The eldest son aged 40. 

 e) Any daughter. 

 f) The eldest daughter aged 45 

 

2. If you are the PATIENT, from whom do 

you think the doctor should seek consent? 

Choose only ONE of the options. 

 a)  Yourself- The patient 

 b) Your wife. 

 c) Any son. 

 d) Your eldest son aged 40. 

 e) Any daughter. 
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 f) Your eldest daughter aged 45. 

 

3. If you are ONE of the IMMEDIATE 

FAMILY, from whom do you think the 

doctor should seek consent? Choose only 

ONE of the options.  (Immediate family 

consists of spouse(s), children, stepchildren, 

siblings.)       

 a) The patient. 

 b) His wife. 

 c) Any son. 

 d) The eldest son aged 40. 

 e) Any daughter. 

 f) The eldest daughter aged 45. 

 

Scenario B: (Revealing confidential 

information) 

A 70 year- old man from a rural village had 

some blood tests done. These revealed that 

he had leukaemia. A few days later a family 

member came to collect the results. The 

patient is   married and has two sons and two 

daughters.  

 

1. If you are the DOCTOR, to whom would 

you prefer to give the results? Choose only 

ONE of the options. 

 a) The patient. 

 b) His wife. 

 c) Any son. 

 d) The eldest son aged 40. 

 e) Any daughter. 

 f) The eldest daughter aged 45. 

 

2. If you are the PATIENT, to whom do you 

think the doctor should give the results? 

Choose only ONE of the options. 

 a)  Yourself (the patient) 

 b) Your wife. 

 c) Any son. 

 d) Your eldest son aged 40. 

 e) Any daughter. 

 f) Your eldest daughter aged 45. 

 

3. If you are ONE of the IMMEDIATE 

FAMILY, to whom do you think the doctor 

should give the results? Choose only ONE of 

the options.  (“Immediate family” consists of 

spouse(s), children, stepchildren, siblings.)    

    

 a) The patient. 

 b) His wife. 

 c) Any son. 

 d) The eldest son aged 40. 

 e) Any daughter. 

 f) The eldest daughter aged 45. 

 

It will be noticed that a great deal of 

imagination was demanded, but the 

participants seemed to have no difficulty in 

that respect.  

 

In the second phase of the process, the 

students were required to select, on a Likert 

scale, whether   the factors (i) ethics taught in 

medical school (ii) religious beliefs (iii) 

cultural values and (iv) the severity of 

disease in question would influence the 

manner in which they would obtain consent 

for surgery and   how they would impart 

confidential information.  

 

The concepts surrounding (i) and (ii) were 

held to be self-explanatory but ‘cultural 
values’ were explained in terms of ethnicity, 

nationality, family influences, and 

experience of life.   

 

Results 

 

The results for scenarios A and B above are 

in Table 1. Surprisingly, the   figures for the 

two were absolutely   identical.  A substantial 

section of the student population thought that 

laboratory or other results could be 

communicated to the wife, who would also 

be competent to give consent.  

Commendably, however, the majority held 

that the patient must be the vehicle for 

consent and the recipient of test results. The 

results for the second phase of the 

investigation are shown in Tables 2 and 3.  

 

The concepts of consent and the disclosure of 

information are quite different but it can be 

seen that the students respond virtually in an 

identical manner to both.  It is also clear that 

the ethics taught in medical school have 

strong competition from perceptions of the 

severity of the disease and to some extent 

from religious beliefs. 
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Table 1:  Obtaining consent for surgery and revealing confidential 

information.                                          Percentages of responses from 108 students. 

Choice of  donor of consent  

and  recipient of  results  

As doctor As patient As  relative 

 The patient. 99 96 77 

  His wife. 1 3 19 

  Any son. 0 0 0 

 The eldest son, aged 40. 0 1 4 

 Any daughter. 0 0 0 

 The eldest daughter, aged 45. 0 0 0 

 

Table 2: Obtaining consent for surgery (Scenario A), percentage of responses.  

 No 

influence 

Somewhat 

influenced 

Neutral Moderately 

influenced 

Greatly 

influenced 

Ethics taught 

in medical 

school 

0 6 13 39 42 

Your 

religious 

beliefs 

6 9 34 28 23 

Your 

cultural 

values 

7 16 43 28 6 

The severity 

of the 

disease. 

2 5 15 30 48 

 

Table 3: Revealing confidential medical information (Scenario 2), percentage of responses. 

 No 

influence 

Somewhat 

influenced 

Neutral Moderately 

influenced 

Greatly 

influenced 

Ethics taught 

in medical 

school 

0 4 15 34 48 

Your 

religious 

beliefs 

6 6 44 25 18 

Your 

cultural 

values 

8 9 51 27 5 

The severity 

of the 

disease. 

2 6 15 28 49 
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Discussion 

 

In the first component of the assessment, 

when students assumed the role of a doctor 

or a patient, they seemed to be aware that 

obtaining consent for surgery should 

overwhelmingly be a matter for the doctor 

and the patient.    This is an indication that 

students have comprehended the medical 

ethics taught to them in the traditional way.  

The fact that if one is a relative, then consent 

and reception of results might devolve upon 

the wife (the 19% response in Table 1), is 

slightly perturbing but the students might 

have assumed that in many cases the husband 

might be too old, or too mentally impaired, 

to understand consent. 

  

However, when they assume the role of an 

immediate relative, the question of who 

should provide consent for surgery becomes 

cloudy.  Only 77% felt that the consent 

should derive from the patient. The role of 

the spouse and the eldest son becomes 

important to the extent of 19% and 4% 

respectively. This puts in doubt the above 

conclusion that the students had absorbed   

the accepted ethical precepts.  

 

In the second phase (Tables 2 and 3) 

component, there is further bemusement   

Assuming the results of question 1 and 

question 2 in scenario A are the products of 

high-quality teaching in medical ethics and 

that the students have fully understood them, 

one would expect that religious beliefs, 

culture and severity of the disease should 

have no impact in decision making with 

regards to consent taking for surgery. On the 

contrary   23%, 6% and 48% respondents 

respectively indicated that such factors do 

play a role in their decision with respect to 

consent. 

 

The results from Scenario B, wherein 

students had to assume the different roles 

with regard to revealing of confidential 

information, are almost identical to results of 

Scenario A (which is why no attempt at 

statistical analysis was made).  This would 

infer that there is consistency in the way 

students approach these two issues, although 

they may be thought perverse in the light of 

the responses detailed in Table 1.   

 

Thus how do we reconcile the fact that 

almost all students are able   to provide 

acceptable responses to the questionnaires 

but falter when they consider the severity of 

diseases, as well as religion and cultural 

values, with less than   50% indicating that 

taught ethics would be the most important 

determinant of decision making.  

 

Shumway & Harden (2003)8, opined that 

student become skilled at passing tests, 

particularly the multiple choice type.   So 

possibly in our exercise, Scenarios A and B, 

were skilfully answered according to 

expected requirement, but when confronted 

with a range of choices as in the Likert scale, 

students allowed their imaginations to run 

freely.  

 

Since this group was about to graduate, 

concern is raised about how they will 

actually behave in their professional lives. In 

fact, studies have shown that values, 

religious and cultural differences do greatly 

influence the decisions doctors make when 

faced with ethical dilemmas 9, 10.  

 

 Larger multicentre studies are required to 

determine whether such trends exist in other 

universities. There is urgency in view of the 

increasing numbers of medico legal 

challenges, despite the well developed 

ethical curriculum and assessment 

methodology following the first edition of 

the GMC report on undergraduate medical 

education in Tomorrow’s Doctors1. 

 

Conclusion 

 

Teachers should not assume that whatever 

ethics they have taught and assessed will be 

practised by the students. Some students may 

provide teachers with ‘expected answers’ 
just to pass examinations rather than learning 

the information as a whole.  
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Teachers must be aware that in reality, 

students’ decisions on ethical dilemmas may 

be influenced by other factors like religion, 

culture and perceived severity of the illnesses 

being treated.  Teaching and assessment 

methods may need to be re-examined in this 

light. 
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Abstract 

Aims: The main aim was to measure the quality of life among symptomatic knee osteoarthritis 

(OA) patients attending a primary care clinic and to find any correlation between the medical status 

and socio-demographic characteristics of knee OA patients with their quality of life. Methods: A 

cross-sectional study using SF-12 form questionnaire was conducted in a primary care clinic in 

Kedah, Malaysia. By universal sampling, all symptomatic knee OA patients visiting this clinic 

were given the questionnaire after consulting the doctor. Results: A total of 126 patients were 

recruited. 30 (23.8%) were men and 96 (76.2%) were women. The mean age of the patients was 

63.6 years ± 10.3 SD. Half of the patients had their body mass index (BMI) in the obese category. 

The mean duration of knee pain was 1.87 years ± 0.66 SD. The commonest co-morbidity was 

hypertension (34.2%). Domains related to the physical health status showed relatively lower scores 

compared to the mental health components. There was a significant negative correlation between 

physical functioning (PF) and age (p<0.05). Patients without any co-morbidities scored higher than 

those with co-morbidities. Quality of life (QOL) scores were better among employed patients 

compared to the unemployed. Patients with no formal education scored lower than those with 

formal education, with significant differences in the physical functioning (PF), role physical (RP), 

and general health (GH) components. Conclusion: This study showed that patients with knee OA 

had a lower score in physical health status compared to the mental health component. 
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Introduction 

Osteoarthritis (OA) of the knee is the common 

form of chronic arthritis in the community 

affecting 26.9 million US adults in 2005 up from 

21 million in 19901. The prevalence increases 

with age. Overall OA affects 13.9% of adults aged 

25 years and older and 33.6% of those 65 years 

and above.  

The prevalence of knee OA is higher than that of 

hip OA especially in Asian populations2. 

Symptomatic knee osteoarthritis affects 4.3 

million adults aged more than 65 years old with 

an estimated prevalence of 30% in this age group3. 

Women are twice as likely to suffer from knee 

OA as men. The COPCORD study in Malaysia 

showed that 9.3% of adult Malaysians 

complained of knee pain with a sharp increase to 

23% in those over 55 years of age and 39% in 

those over 65 years4, 5. 

In a study done by Zainal F Zakaria et al, the mean 

age of the patients presented with osteoarthritis 

was 65.5 years, with female predominance of 

78.8% 6. Half of the patients were overweight and 

the majority i.e. 91.4% had at least one co-

morbidity, the commonest being hypertension.  

As OA presents more in the elderly, a patient’s 
co- morbidities must be taken into consideration 

in measuring their quality of life.  

OA with its symptoms and potential physical 

disability can affect the patient’s quality of life 
and may cause psychiatric problems such as 

anxiety, depression and despair in the elderly. It 

has been shown that those living with OA are 

associated with decreased quality of life7. 

Health related quality of life (HRQOL) is a 

multidimensional concept that covers a broad 

aspect of health and wellbeing of a person. 

According to the Centre for Disease Control and 

Prevention (2000), HRQOL is the most suitable 

tool to measure the quality of life (QOL) in terms 

of the impact of a disease or any medical 

condition on their quality of life. It is also defined 

as “an individual’s or group’s perceived physical 
and mental health over time”. 

HRQOL covers emotional, physical, social and 

subjective feelings of wellbeing that reflect an 

individual's subjective evaluation and reaction to 

his illness. Symptoms such as joint stiffness, 

constant pain that limits the movement and joint 

damage in knee OA may cause significant 

physical disability, resulting in negative influence 

in many aspects of patients’ life including their 
relationships, psychosocial impact, and 

functional disability to work8.  

One study done in the primary care setting in 

Malaysia found patients with knee OA attending 

the government health clinic had relatively poor 

quality of life in their physical health but their 

mental health was less affected6.  

The objective of this study was to measure the 

quality of life among patients with symptomatic 

knee OA attending a primary care clinic, using 

HRQOL assessment tool and to study the risk 

factors among the patients attending the clinic and 

correlate between the medical status and socio-

demographic characteristics of these patients with 

their quality of life. 

 

Methods 

 

This cross-sectional study involved distribution 

of questionnaires to all patients with symptomatic 

knee OA attending a primary care clinic in Alor 

Star, Kedah. It was conducted between 17 to 31st 

May 2013. By universal sampling, all knee OA 

patients visiting this clinic were administered the 

questionnaires after consulting the doctor. All 

patients were diagnosed with the knee OA based 

on the American College of Rheumatology 

criteria.  

Prior to the study a letter requesting permission to 

use the SF-12 form was sent to Quality Metric. 

The study was conducted after ethical approval 

was obtained. Prior consent was also obtained 

from the patients. Questionnaires used consisted 

of 12-item short form (SF-12) to measure 

HRQOL in this study. Socio-demographics of the 

study subjects consisted of age, gender, ethnicity, 
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marital status, social support, level of education, 

employment status and medical status.   

The SF-12 form was designed to measure generic 

health concepts relevant across age, disease and 

treatment groups9. This version of SF-12 form 

had already being translated and validated by the 

Malaysian National Quality of Life Survey10.  It 

measured eight domains consisting of physical 

functioning, role-physical, bodily pain, general 

health, vitality/energy, social functioning, and 

role emotional and mental health (see Table I). 

Scores on each scale ranged from a minimum of 

0 to a maximum of 100, with higher scores 

indicative of better health. The questionnaire was 

prepared in order to evaluate the patients’ quality 
of life as related to osteoarthritis. 

The questionnaires were pre- tested on several 

people who were non- medical orientated. The 

questionnaires were reviewed and modified 

according to the feedback obtained from pre-test. 

Subjects were asked to complete the 

questionnaire together with a face-to-face 

interview. If there was a problem in 

understanding the questionnaire, the researcher 

would re-read and explain further.  

A weighing scale and height measuring tape were 

used to obtain the weight and height of the 

subjects. Then, the Body Mass Index (BMI) for 

each subject was calculated by the researchers. 

All patients’ identity and personal information 
were kept confidential.  

Details on variables used are listed in Table I. 

Data were analyzed using the Statistical Package 

for Social Sciences version 15.0 (SPSS Inc, 

Chicago, IL, USA).  

The Quality Metric Health outcomes scoring 

software 4.5 was used to analyze the patients’ 
quality of life. It consisted of 12 items which 

measure eight scales ; physical functioning (PF), 

role limitations due to physical problems (RP), 

bodily pain (BP), general health (GH), vitality 

(VT), social functioning (SF), role limitations due 

to emotional problems (RE), and mental health 

(MH). On the basis of these separate subscales, 

component summary scores can be calculated to 

provide a global measure of physical (Physical 

Component Summary score, PCS) and mental 

functioning (Mental Component Summary score, 

MCS), respectively. The scale scores range from 

0 to 100, with higher scores indicating a better 

health status.   Age, BMI and duration of knee 

pain were entered as continuous variables while 

other variables were entered as binary categorical. 

The association between the variable and QOL 

scores were analyzed. 

 

Results 

 

There were a total of 130 patients during the study 

period. Four patients did not complete their 

questionnaire. Thus 126 (96.9%) completed the 

study.   

 

Socio-demographics characteristics  

The mean age of the patients was 63.6 years with 

± 10.3 Standard deviation. The minimum age was 

31 years old and the maximum was 84 years old. 

The majority were Malay (91.3 %), followed by 

Chinese (7.1%), Indian (0.8%) and others (0.8%). 

This matches the population itself in Kedah. 

Thirty (23.8%) were men and 96 (76.2%) were 

women. 84.9% were married with remaining 

(15.1%) widowed/divorced or single. The 

majority (93.7% ) lived with their families and 

had primary school level of education (34.9%) 

followed by no education (34.1%), secondary 

school level of education (27.8%) and tertiary 

level (3.2%). 58.7%  were unemployed /retired. 

Patients' medical characteristics. 

A total of 56 (44.4%) of patients did not have any 

coexisting chronic diseases, 47 (37.3%) had one, 

20 (15.9%) had two, and 3(2.4%) had three. None 

of them had more than 4 chronic diseases. The 

most frequent concomitant diseases with knee 

pain were hypertension (34.2%), diabetes 

mellitus (32.6%), gout (4%) and asthma (1.6%).   

The mean duration of knee pain was 1.87 years. 

The majority i.e. 73 patients (57.9%) had knee 

pain duration between 1-5 years, followed by 35 

(27.8%) which was less than 1 year duration. 

Only 13.5% (17) had this pain for 6-10 year and 

one patient (0.8%) had knee pain more than 10 
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years. Only one patient (0.8%) had been 

hospitalized for the knee pain in the past one year. 

50% (63) of the patients had body mass index 

(BMI) in the obese category, followed by 34.9% 

(44) who were overweight, 12.7%(16) normal 

and 2.4% (3) underweight. 

Overall scores of quality of life dimensions 

The profile of SF-12 quality of life dimensions 

scores are shown in Table II. 

Those who scored below 50 indicated worse or 

poor health outcomes, 50 is normal and above 50 

is better or good health outcomes. Domains 

related to the physical health status showed 

relatively lower score compared to the mental 

health component. 

Detailed analysis (see Figure 1) showed that 76% 

of the patients scored below 50 under the physical 

component summary (PCS) which indicates that 

they have a poor health outcome in relation to the 

knee osteoarthritis while only 50% of the patients 

scored lower than 50 under mental component 

summary. Thus, knee OA affected the patient’s 
physical health status more than the mental health 

status component.  

Using Pearson Correlation test, there was a 

significant negative correlation between age and 

the following: physical functioning (PF) (rs = -

0.292, p< 0.05), role physical (RP) (rs=0.299, 

p<0.05), general health (GH) (rs=0.276, p<0.05), 

and social functioning (SF) (rs=0.282, p<0.05). 

The other QOL scores were not significant. 

Male patients had better scores in all QOL 

domains, however none of the domains were 

significant with gender. The association of QOL 

scores with social support, marital status and 

duration of knee pain were not significant 

(p>0.05). Patients with no formal education 

scored lower than those with formal education, 

where significant differences was found in the 

physical functioning (PF), role physical (RP), and 

general health (GH) with p= 0.041, p=0.007, and 

p= 0.02 respectively. QOL scores were better 

among employed patients compared to the 

unemployed with significant differences found in 

most of the dimensions except VT, RE, and MH. 

Significant difference was found between social 

functioning (SF) with employment status 

(p=0.018). Patients without any co morbidities 

scored higher than those with co morbidities, but 

there were no significant difference found except 

in bodily pain (BP) (p=0.012).  

Those who had lower body mass index (BMI) 

scored higher in QOL scores with only one 

significant difference that was general health (GH) 

(p=0.038), while other domains were not 

significant between QOL and BMI. 

 

Discussion 

 

Aging, female gender, and high BMI were 

contributing factors to knee OA. The majority of 

the patients in this study were from the older age 

group. The mean age for patients with knee OA 

in this study was 63.6 years and almost similar to 

the previous study done in Malaysia6.   

In our study, the majority of the subjects who 

presented with knee OA were females (96%). 

According to MOH’s Clinical Practice Guidelines 
on the Management of Osteoarthritis 2002, 

women are twice as likely to suffer from knee OA 

as men.  

Another study done by Abdoli Behrouz et al 

found that 73.7% of elderly women were 

suffering from knee OA11. 

Half of the patients with knee OA in this study 

were obese.  However, there was no significant 

correlation between BMI and QOL scores except 

for general Health (GH). This was different from 

other studies where patients with BMI ≥ 30 had 

lower QOL score in all domains except social 

functioning (SF). A significant difference was 

found in the bodily pain domain even after 

adjustment for confounders (p = 0.044, p = 0.008 

respectively) 6. A strong association was found 

between high BMI and the presence of knee OA 

in another study12. In this study, most of the 

patients had hypertension (34.2%) followed by 

diabetes mellitus (32.6%).This finding correlated 

the study done by the National Health Morbidity 

Survey II and III (2006) which stated that the 

prevalence of hypertension (42.6%) was much 

higher than diabetes mellitus (14.9%).
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Table I: Variables used in the study 

Conceptual Definition Operational Definition Scale Measurement 

General Health Perceptions 

Rate of their health 
generally 

Respondents are asked to rate their 
health perception 

Excellent 
Very good 
Good  
fair 
poor 

Physical functioning 

Moderate activities, such as 
moving a table, 
vacuuming, bowling 

Respondents are asked whether their 
health now limit them in performing 
this activity, if so how much does it 
affected. 
 

Yes, limited a lot 
Yes, limited a little 
No, not limited at all 

Climbing several flights of 
stairs 

Respondents are asked whether their 
health now limit them in performing 
this activity, if so how much does it 
affected. 
 

Yes, limited a lot 
Yes, limited a little 
No, not limited at all 

Role physical 

Accomplished less than 
would like 

Respondents are asked during for the 
past 4 weeks, whether they 
accomplished less than would like on 
work/activities as a result of their 
physical health. 

Yes  
No  

Limited in the kind of work 
or other activities 

Respondents are asked, during for the 
past 4 weeks, whether they have limited 
in the kind of work/activities as a result 
of their physical health. 

Yes 
No 

Bodily pain 

Extent of pain which 
interfered with normal work 

Respondents are asked during the past 4 
weeks, how much pain interfered their 
normal work (including both work 
outside the home and the housework). 

Not at all 
A little bit 
Moderately 
Quite a bit 
Extremely. 

Vitality/ energy 

Have a lot of energy Respondents are asked whether they 
have a lot of energy for the past 4 
weeks. 

All of the time 
Most of the time 
A good bit of the time 
Some of the time 
A little bit of time 
None of the time 

Social functioning 
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Frequency health problems 
interfered with social 
activities  
 

Respondents are asked on the amount 
of time during the past 4 weeks that is 
being affected by their physical health 
or emotional problems interfered with 
their social activities (like visiting with 
friends, relatives, etc.) 

All of the time 
Most of the time 
Some of the time 
A little of the time 
None of the time 

Role emotional 

Accomplished less than 
would like 

Respondents are asked whether they 
accomplished less work or other 
activities as a result of any emotional 
problems (such as feeling depressed or 
anxious) for the past 4 weeks. 

Yes 
No 

 

Didn’t do work or other 
activities as carefully as 
usual 

Respondents are asked whether they 
didn’t do work or other activities as 
carefully as usual due to the result of 
any emotional problems (such as 
feeling depressed or anxious) for the 
past 4 weeks. 

Yes 
No 

 

Mental health 

Felt calm and peaceful Respondents are asked whether they 
felt calm and peaceful for the past 4 
weeks and its frequency. 
 

All of the time 
Most of the time 
A good bit of the time 
Some of the time 
A little bit of time 
None of the time 

Felt down Respondents are asked whether they 
felt down for the past 4 weeks and its 
frequency. 
 

All of the time 
Most of the time 
A good bit of the time 
Some of the time 
A little bit of time 
None of the time 

Table II: Overall scores for quality of life dimensions 
  Physical Health Status Mental Health Status 

  

  Physical 

Functioning 

(PF) 

Role- 

Physical  

(RP) 

Bodily 

Pain 

(BP) 

General 

Health 

(GH) 

Vitality 

(VT) 

Social 

Functioning 

(SF) 

Role- 

Emotional 

(RE) 

Mental  

Health 

(MH) 

  

Mean 36.70 38.52 38.90 35.12 54.38 39.11 39.90 44.86 

SD 10.45 13.66 11.14 9.90 10.08 13.73 15.12 12.93 

Minimum 25.58 23.61 21.66 23.90 29.39 21.32 14.70 18.32 

Maximum  57.06 57.46 57.73 63.66 68.74 56.90 56.28 64.21 

*scores range from 0-100 with higher scores indicating better functioning 
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Figure 1: Scores for total sample 

 

This goes hand in hand with a previous study 

that focused on co-morbidities in OA. It 

showed that chronic conditions, such as 

hypertension, cardiovascular diseases, obesity, 

respiratory diseases and diabetes can be found 

alongside OA13.  

Patients who did not have any co morbidities 

scored higher in QOL domains compared to 

those who had co morbidities. Similar 

findings were reported by a previous study 

where there was a significant difference in 

SF6. However, in this study a significant 

difference was found only in bodily pain (BP) 

(p= 0.012). This could be due to patients with 

comorbidities and at the same time they were  

also manual workers as the majority were 

farmers. In Kedah, most of the elderly people 

were still involved with paddy planting, thus 

it was more significant in the bodily pain 

domain. Another study showed that coexistent 

moderate or severe diseases was related to 

limitations in activities and pain14. Thus, the 

primary health care providers should be alert 

to the presence of co-morbidities that could 

affect QOL when managing patients with OA 

of the knee15. 

There was no significant correlation between 

duration of knee pain, social support, marital 

status and QOL score in this study. This 

finding was contrary with previous study6, 

where the authors reported that the association 

between duration of knee pain and all the 

QOL domains (except RE domains) showed 

significant negative correlation in RP domain. 

Another study found that social support 

components significantly affected QOL 

scores16. Social support complementing 

interventions like pain relief and improving 

physical disability could enhance health 

outcomes.  

In terms of the level of education, this study 

found that those who did not have any formal 



Asian Journal of Medicine and Health Sciences Vol 2, Issue 1 June 2019                                                                 41  

education scored lower than those who 

received a formal education. The level of 

education was one of the important factors  

affecting  knee OA patients’ quality of life in 
the domains of physical functioning (PF), role 

physical (RP), and general health (GH) . This 

was proven by some studies, in which their 

subjects with one or more years of education 

had a better physical function (p=0.021)17. In 

this study there was a significant correlation 

between physical function (PF), role physical 

(RP) and level of education.  For those who 

had a better level of education, they were able 

to adapt to the knee pain and their type of work, 

whereas, those who did not receive any formal 

education, were limited to more manual work 

which contributed for their lower QOL scores. 

In this study, no significant correlation was 

found in marital status, but there was a 

significant correlation in employment status. 

Patients who were still working scored higher 

than those who were unemployed in all 

domains. A negative correlation was found in 

PF, RP, BP, and SF. These results were 

similar with the study by Abdoli Behrouz et 

al18.  

A relatively lower score in physical health 

status compared to mental health status was 

similar with the previous studies. According 

to Zainal et al 6, 19, this could be due to better 

coping mechanism and adaptation to this 

chronic disease. Furthermore, Affleck et al 19 

studied the coping styles and mood changes in 

patient with knee OA and rheumatoid arthritis 

(RA19. Patients with knee OA would use 

various coping methods to reduce pain and 

have a better mood compared with patient 

with rheumatoid arthritis. In this study, the 

mental health status was better than the 

physical health status probably due to the 

patients’ ability to cope and adapt to their 
illness.  

Limitations 

Firstly the study period was short (only within 

6 weeks). Thus the researchers did not have 

enough time to study a larger sample size and 

were unable to continue with a follow up 

study of the subjects. Secondly, this study was 

only carried out among patients attending one 

primary care clinic. Thus, the findings might 

not be representative to all primary care 

practices in Kedah. Further, this study was 

carried out in primary care clinic where 

patients had mostly milder conditions than 

patients under specialist care. Moreover, 

Chinese and Indians were under represented 

as the majority of the population in Kedah 

were Malays. Finally, most of the respondents 

were elderly and some of the information 

might be erroneous due to their poor recall. 

 

Conclusion 

 

This study indicated that patients with knee 

OA had a lower score in physical health status 

compared to the mental health component. 

Males had better scores compared to female 

patients in all QOL domains. This study 

showed that general practitioners should try to 

improve the physical health of patients with 

knee OA, with particular care for elderly and 

female patients, and to help relieve the pain in 

patients with higher BMI. Advice on weight 

reduction is essential as most of the knee OA 

patients fall under obese category. QOL 

scores were better among employed patients 

compared to the unemployed with significant 

differences found in most of the dimensions 

except vitality/energy (VT), (role emotional 

(RE), and mental health (MH). Patients 

without any co morbidities scored higher than 

those with co morbidities. Thus general 

practitioners should be alert to the presence of 

co-morbidities when managing patients with 

osteoarthritis of the knee. Future longitudinal 

studies are needed to identify interventions to 

reduce pain and to improve patients’ quality 
of life especially for their physical health. 
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Abstract 

Background: The growth of aging population contributes to an increase utilization and burden on 

healthcare resources. Clinical assessment of geriatric patients admitted to High Dependency Unit 

(HDU) is essential to evaluate the level of care for benchmark setting of HDU admission criteria. 

The aim of the study was to assess the utilization of high dependency care by geriatric population 

in a private hospital in Malaysia. Methods: Every consecutive medical records of patients 

admitted to HDU of Ipoh Specialist Hospital (ISH) from 1st January 2016 to 30th June 2016 were 

collected from the Health Information Management System Services (HIMSS) and were recorded. 

The study variables were age, gender, ethnicity, length of stay, reasons for admission, sources of 

admission and co-morbidities. Bed occupancy rate and mortality rate at HDU were also calculated. 

Results: Total hospital admission to ISH in the first six months of 2016 was 12744, which included 

572 admissions to a 13-bedded HDU. More than half (56.67%) of HDU admission within this 

period was contributed by geriatric population, out of which 56.04% were males. The bed 

occupancy rate of geriatric patients was 57.31%, which was consistently higher than the younger 

age group (39.86%) and the mean duration of HDU stay was 4.34 days ( 95% CI: 3.87-4.81). 

Admissions from the Accident and Emergency (A&E) department (p = 0.022) and medical causes 

(p = 0.000) were significantly higher in the geriatric age groups compared to the younger age group. 

Geriatric patients had significantly higher co-morbidities of ≥ 4 (p = 0.000).  Conclusion: The 

HDU is most commonly utilized by geriatric population with multiple medical co-morbidities. The 

set up and the delivery of care in the HDU should be tailored towards the specific needs of elderly.  
Keywords: geriatric admission, high dependency unit 
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     Introduction 

Aging nation is defined by World Health 

Organization (WHO) as the population aged 65 

years and above reaches 7% or more of the total 

population in a region or country.1 In Malaysia, 

the elderly or senior citizens are those aged 60 

years and above, as outlined by the National 

Policy On Senior Citizens. 2 The WHO also 

further classified the elderly into four groups that 

is young old (60-74 years), middle old (75-84 

years), old old (85 years and above) and 

centenarians (100 years and above). 1 

 

According to WHO Global Health and Aging 

publication, the number of people aged 65 and 

above has an estimated growth from 524 million 

in 2010 to approximately 1.5 billion in 2050, with 

most expected increase in developing countries. 3 

In Malaysia, the National Statistics Department 

has also projected that by the year 2035, 15% or 

5.6 million of its population will constitute of 

senior citizens. As of year 2016, 6% of total 

Malaysian population was senior citizens. 4   

 

The growth of aging population contributes to an 

increase utilization and burden on healthcare 

resources. This is especially so in intensive care 

medicine. 5 It is an extremely challenging task for 

healthcare professionals to provide quality care 

for this population with limited resources6. 

According to National Health Service (NHS), 

United Kingdom, there are 3 levels of care in a 

hospital setting. Level one involves ward-based 

care where patients do not require organ support. 

The HDU is at level two where patients require 

single organ support and one nurse is responsible 

for every two patients. On the other hand, 

intensive care unit (ICU) is one level higher than 

HDU where patients require two or more organs 

support (or need mechanical ventilation alone). In 

ICU, as the name implies, has one nurse to one 

patient with the presence of intensivist round the 

clock. 7 However, in Malaysia, there are no clear 

guidelines for HDU admission, compromising the 

needs of geriatric patients with pre-existing co-

morbidities. This study correlated HDU 

admission of geriatric age groups with gender, 

ethnicity, sources and causes of admission, co-

morbidities, length of HDU stay as well as bed 

occupancy rate in the hope of providing a better 

insight into the needs for high dependency 

services and care for the geriatric population.  

 

Methods 

 

Study Design 

The study was a cross sectional descriptive study 

conducted in ISH based on medical records from 

1st January 2016 to 30th June 2016 obtained from 

HIMSS and HDU admission records.  

 

Study Population 

The reference population was total geriatric 

hospitalization in ISH and sample population was 

geriatric patients (≥ 60 years old) admitted to 

HDU. 

 

Data Collection 

Total geriatric hospitalization (≥ 65 years old) 

was obtained from the hospital database and the 

total admission to HDU was obtained from the 

HDU admission book. Detailed medical records 

of every consecutive patient admitted to HDU 

were recorded according to the variables (age, 

gender, ethnicity, length of stay, reasons for 

admission, sources of admission and co-

morbidities). Subsequently, the bed occupancy 

rate and mortality rate of the geriatric population 

at the HDU were calculated. The hospital 

software adopted 65 years and above for all 

geriatric hospitalization based on international 

geriatric age group stratification. However, the 

age limit of the HDU geriatric patients was 60 

years and above according to national guidelines 

of Malaysia, which is also the retirement age. The 

geriatric cohort in HDU was further subjected to 

sub-analysis based on young old (60-74 years), 

middle old (75-84 years) and old old(85 years & 

above). Ethical and administrative approval was 

obtained from the authorities of ISH. 
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Statistical Analysis 

Descriptive data was summarized using 

frequency tables and presented in graphs as 

appropriate. Analytical data was analyzed using 

the Statistical Package for Social Sciences version 

17.0 (SPSS Inc, Chicago, USA). All data obtained 

was stratified by demographic variables. 

Categorical variables were tested using Pearson 

Chi-Square test. Parametric model assumptions 

were assessed using normality plot or Shapiro-

Wilk statistic for verification of normality. Non-

parametric analysis methods were used 

throughout the analysis since parametric 

assumptions could not be satisfied (Shapiro-Wilk 

statistic p < 0.05). Correlation between 

categorical data and continuous data was tested 

using Mann Whitney U-test. Kruskal Wallis test 

was utilized to assess the relationship between 

more than 2 categorical variables. p < 0.05 was 

considered as statistically significant.  

 

Results 

 

The total hospital admission in the first half of 

2016 showed that majority of the hospital beds 

were occupied by the younger patients who were 

< 65 years of age (86.24%). However, in HDU, 

more than half (56.57%) of its admission was by 

the geriatric patients. The flowchart of data 

collection on study population and analysis 

process is outlined in Figure 1. Males were 

dominating in both the younger and geriatric age 

groups in all HDU admission. The main source of 

admission into HDU was from A&E (55.17%). 

Both the younger age group < 60 years old (61.7%) 

and geriatric age group ≥  60 years old age 

(75.85%) were admitted mainly due to medical-

related conditions. The number of co-morbidities 

for both the age groups is listed in Table 1. Most 

of the geriatric patients were suffering from 

hypertension (64.71%), diabetes mellitus 

(43.96%) and cardiac-related problems (37.77%) 

(Figure 2). The total length of stay for geriatric 

patients was more than the younger age group but 

this difference was not statistically significant (p 

= 0.107 (Table 1). The bed occupancy rate of 

HDU was calculated for both the age groups, with 

the younger occupying 39.86% and the geriatric 

utilizing 58.62% of HDU beds (Table 1). More 

than half (52.63%) of the geriatric admission was 

by the young old group (Table 2). Both 

cardiovascular (18.89%) and central nervous 

system-related problems (18.89%) were the main 

reasons for medically-related admission, 

followed by respiratory related problems 

(17.34%). Gastrointestinal problems (4.33%) 

were the most common surgically related 

admissions (Table 3). 

 

Discussion 

 

In our study, we found that more than half 

(56.67%) of the HDU admission was by the 

geriatric population in the first six months of the 

year 2016. Similar findings have been published 

in a retrospective audit conducted on a nurse-led 

HDU (Nurse Specials Unit) in Perth Western 

Australia by Alan Tulloch et al. 8 We observed 

that young old group (60-74 years old) had more 

HDU admission which was consistent with a 

study done in an ICU setting in Bangladesh. 9 On 

the contrary, study done in United States of 

America showed that the highest admission rate 

among the geriatric population into ICU was in 

the age group of 75-84 years (41.3%). 10 Overall, 

there is scanty report addressing the issues related 

to  geriatric population in HDU settings.  

In our study, HDU being taken as a step-up or 

step-down facility caters for a heterogeneous 

group of patients from various sources. Majority 

of HDU admission were from the A&E 

department. This finding was similar to that by 

Junker et al. (37.6%) 11 and L. Weiss et al. (54%) 

12 where HDU admission was mainly from the 

emergency department but was in contrast to the 

findings by Alan Tulloch et al. 8 and Prin et al., 

13 where wards (33%) and ICU (22.4%) were the 

main source of HDU admissions respectively.  
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Table 1: Comparison of clinical variables between the young (< 60 years old) and geriatric (≥ 60 years 

old) groups. 

Variables < 60 years old ≥ 60 years old p value * 

  (n=248) (n=323)   

Gender, n (%)     

Male 157 (63.31%) 181 (56.04%) 
0.080a 

Female 91 (36.69%) 142 (43.96%) 

Ethnicity, n (%)   
 

Chinese 110 (44.35%) 236 (73.06%) 

0.000a 
Malay 86 (34.68%) 62 (19.2%) 

Indian 45 (18.15%) 23 (7.12%) 

Others 7 (2.82%) 2 (0.62%) 

Sources of admission, n (%)   
 

Accident & Emergency (A & E) 132 (53.23%) 183 (56.66%) 

0.022a 

Transferred in from other wards 38 (15.32%) 60 (18.57%) 

Outpatient Clinics 17 (6.85%) 11 (3.40%) 

ICU / CCU / CICU 40 (16.13%) 58 (17.96%) 

Lodger / Operation Theatre (OT) 18 (7.26%) 7 (2.17%) 

Diagnostic Centre / Catheterization Laboratory 3 (1.21%) 4 (1.24%) 

Causes of admission, n (%)   
 

Medicine 153 (61.70%) 245 (75.85%) 

0.000a 

Surgery 22 (8.87%) 31 (9.60%) 

Neurosurgery 37 (14.92%) 16 (4.95%) 

Orthopedics 20 (8.07%) 21 (6.50%) 

Ear, Nose and Throat (ENT) 3 (1.21%) 7 (2.17%) 

Psychiatry 7 (2.82%) 1 (0.31%) 

Eye 1 (0.40%) 1 (0.31%) 

Plastic Surgery 4 (1.61%) 1 (0.31%) 

Obstetrics & Gynaecology (O & G) 1 (0.40%) 0 (0%)  

Total co-morbidities (n)    
< 4 233 (93.95%) 255 (78.95%) 

0.000a 
≥ 4 15 (6.05%) 68 (21.05%) 

Total length of stay in HDU (days) 951 1389 0.107b 

Mean (95% confidence interval) 3.90 (3.31 - 4.50) 4.34 (3.87 - 4.81)  
Bed Occupancy Rate (%) 39.86% 57.31%   

*p value between age groups and variables, a   Pearson Chi Square test, b   Kruskal-Wallis test 
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Table 2: Sub-analysis of clinical variables between the young old (60-74 years old), middle old 

(75-84 years old) and old old (85 years old and above). 

*p value between age groups and variables, a   Pearson Chi Square test, b   Kruskal-Wallis test 
 

Variables 
60 to 74 years 

old 

75 to 84 years 

old 
85 years old 

p value 

* 

  
(n=170) (n=108) 

& above 

(n=45)   

Gender, n (%)      

Male 110 (64.71%) 49 (45.37%) 22 (48.89%) 
0.004a 

Female 60 (35.29%) 59 (54.63%) 23 (51.11%) 

    
 

Ethnicity, n (%)    
 

Chinese 112 (65.88%) 85 (78.70%) 39 (86.67%) 

0.033a 
Malay 38 (22.35%) 18 (16.67%) 6 (13.33%) 

Indian 18 (10.59%) 5 (4.63%) 0 (0%) 

Others 2 (1.18%) 0 (0%) 0 (0%) 

    
 

Sources of admission, n (%)    
 

Accident & Emergency (A & E) 85 (50.00%) 71 (65.74%) 27 (60.00%) 

0.078a 

Transferred in from other wards 36 (21.18%) 14 (12.96%) 10 (22.22%) 

Outpatient Clinics 8 (4.71%) 3 (2.78%) 0 (0%) 

ICU / CCU / CICU 35 (20.59%) 17 (10.00%) 6 (13.33%) 

Lodger / Operation Theatre (OT) 5 (2.94%) 0 (0%) 2 (4.44%) 

Diagnostic Centre / Catheterization 

Laboratory 1 (0.59%) 3 (2.78%) 0 (0%) 

Causes of admission, n (%)    
 

Medicine 115 (67.65%) 93 (86.11%) 37 (82.22%) 

0.070a 

Surgery 23 (13.53%) 7 (6.48%) 1 (2.22%) 

Neurosurgery 13 (7.65%) 1 (0.93%) 2 (4.44%) 

Orthopedics 12 (7.06%) 4 (3.70%) 5 (11.11%) 

Ear, Nose and Throat (ENT) 4 (2.35%) 3 (2.78%) 0 (0%) 

Psychiatry 1 (0.59%) 0 (0%) 0 (0%) 

Eye 1 (0.59%) 0 (0%) 0 (0%) 

Plastic Surgery 1 (0.59%) 0 (0%) 0 (0%) 

    
 

Total co-morbidities (n)     
< 4 134 (78.82%) 85 (78.70%) 36 (80.00%) 

0.982a 
≥ 4 36 (21.18%) 23 (21.30%) 9 (20.00%) 

     

Total length of stay in HDU (days) 696 522 184 0.304b 

Mean (95% confidence interval) 

4.09 (3.47 - 

4.72) 

4.83 (3.87 - 

5.79) 

4.09 (3.32 - 

4.85)  

     
Bed Occupancy Rate (%) 29.67% 21.81% 7.78%   
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Table 3: Sub- analysis of the specific causes of HDU admission in the geriatric population. 

Variables  

60 to 74 years 

old 

75 to 84 years 

old 85 years old  Total  

(n = 323) 

p value 

* 

(n=170) (n=108) 

& above 

(n=45)   

Specific causes of geriatric admission, 

n (%)     

0.106 a 

Medicine     

 

Cardiovascular System-related 

problems 34 (20.00%) 19 (17.59%) 8 (17.78%) 

61 

(18.89%) 

 

Central Nervous System-related 

problems 29 (17.06%) 25 (23.15%) 7 (15.56%) 

61 

(18.89%) 

 Respiratory-related problems 24 (14.12%) 19 (17.59%) 13 (28.89%) 

56 

(17.34%) 

 Gastrointestinal-related problems 15 (8.82%) 13 (12.04%) 3 (6.68%) 

31 

(9.60%) 

 Renal-related problems 6 (3.53%) 2 (1.85%) 1 (2.22%) 9 (2.78%) 

 Endocrine-related problems 3 (1.76%) 3 (2.78%) 1 (2.22%) 7 (2.17%) 

 Infection 1 (0.59%) 5 (4.64%) 1 (2.22%) 7 (2.17%) 

 Urinary-related problems 0 (0%) 4 (3.70%) 2 (4.44%) 6 (1.86%) 

 Electrolyte Imbalance 1 (0.59%) 2 (1.85%) 1 (2.22%) 4 (1.24%) 

      

Surgery     

 Gastrointestinal-related problems 9 (5.30%) 4 (3.70%) 1 (2.22%) 

14 

(4.33%) 

 

Cardiovascular System-related 

problems 4 (2.35%) 2 (1.85%) 0 (0%) 6 (1.86%) 

 Respiratory-related problems 6 (3.53%) 0 (0%) 0 (0%) 6 (1.86%) 

 Urinary-related problems 3 (1.76%) 1 (0.93%) 0 (0%) 4 (1.24%) 

 Renal-related problems 1 (0.59%) 0 (0%) 0 (0%) 1 (0.31%) 

      

Orthopedics 12 (7.06%) 4 (3.70%) 5 (11.11%) 

21 

(6.50%) 

Neurosurgery 13 (7.65%) 1 (0.93%) 2 (4.44%) 

16 

(4.95%) 

Others 9 (5.29%) 4 (3.70%) 0 (0%) 

13 

(4.01%) 

              

       
*p value between age groups and variables, a   Pearson Chi Square test, b   Kruskal-Wallis test 
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Figure 1: Flowchart of data collection on study population and analysis process. 

 

 

 

 

 

 

 

          Figure 2: Variety of system-based co-morbidities of patients admitted to HDU. 
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More than one quarter (28.79%) of the elderly 

had three co-morbidities. Hypertension, 

diabetes mellitus and cardiac-related 

problems were the top three co-morbidities 

identified in our study. This was reflected in 

our findings that cardiovascular (18.89%) and 

central nervous system problems (18.89%) 

were the most common reasons for admission 

into HDU. Similar findings have been 

reported by Junker et al., 11 where 

cardiovascular diagnoses accounted for 47% 

of medical Intermediate Care Area admissions. 

Respiratory conditions were placed second, 

represented mainly by pneumonia and acute 

exacerbation of chronic obstructive 

pulmonary disease (AECOPD, in agreement 

with study finding by L Weiss et al. 12   

 

There was significant disparity in reason for 

orthopedic admission between the young and 

the old, where trauma was the main cause for 

the young whilst osteoporotic fractures were 

the main cause of admission for the old. 

Fracture neck of femur and inter-trochanteric 

femur fracture were commonly seen among 

female geriatric patients.  

 

The length of HDU stay in the geriatric age 

group ranged from 1 to 36 days, with a mean 

of  4.34 days (95% CI: 3.87 - 4.81). In a study 

by Junker et al., 11 the mean length of stay in 

Intermediate Care Area was 3.9 ± 3.1 days 

whereas Alan Tulloch et al. 8 reported 

duration of stay in the nurse-led HDU (Nurse 

Specials Unit) in the range of 1-8 days, with a 

mean of 1.8 days. The HDU bed occupancy 

rate was calculated based on the total number 

of in-patient days divided by product of total 

number of beds and study period and 

expressed in percentage. This is crucial in the 

assessment of actual utilization of HDU 

facility per month. In total, the average HDU 

bed occupancy rate was 98.46% over 6 

months and geriatric patients’ bed occupancy 
rate was at an average of 58.59%. There was 

scanty literature on the evidence of optimum 

bed occupancy rate. Leeson-Payne and 

Aitkenhead predicted that a HDU of seven 

beds would be fully occupied 63% of the time, 

an eight-bed HDU would be occupied to full 

capacity 50% of the time whereas nine- 

bedded would be occupied to capacity for only 

37% of the time. In the same study with an 

annual admission of 200; it was recommended 

that the average occupancy of a HDU not to 

be less than 60% for viable economic reasons. 

14 The recommended standard nurse: patient 

ratio is 1:2 15 and it is acceptable to have 1:4. 

12,16 In our study setting, nurse: patient ratio 

is 1:4, depicting limited manpower despite 

high bed occupancy rate. It was of note that 

there was no nosocomial infection reported 

during the study period. The total mortality 

rate within the study period was 18.65%. 

However, findings from retrospective cohort 

studies in the HDUs of United Kingdom and 

United States, reported a much lower HDU 

mortality of 5.1% 13 and 3.1% respectively. 

11 This could be due to the lack of standard 

criteria for HDU admission. 

 

The youngest and eldest HDU in-patients 

within this six months study period were 7 

years old and 99 years old respectively. In our 

study, effort was put to identify survivors, 

escapers and delayers 17 but inconsistent data 

rendered this futile. We were able to identify 

one escaper who was a 90 years old female 

patient with no known co-morbidities 

admitted for right neck of femur fracture. 

There was another 99 years old male survivor 

with underlying 3 co-morbidities who was 

admitted for aspiration pneumonia. The main 

limitation of this study includes ethnic 

difference among the HDU patients, 

predominated by Chinese. Age group for the 

total geriatric hospitalization was taken as ≥ 
65 years old whereas a geriatric cut-off age of 

≥ 60 years old was taken for our study 
population in HDU. 

 

Conclusion 

 

High dependency services are predominantly 

utilized by the geriatric population. This is a 

growing concern in the light of rapid 
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demographic transition in Malaysia. 

Cardiovascular, central nervous system and 

respiratory-related problems were the most 

common reasons for geriatric HDU 

admissions. These problems are rooted from 

multiple comorbidities, with long-standing 

metabolic conditions being commonly 

observed. This is reflected by higher bed 

occupancy rate and higher mortality rate 

among the geriatric patients admitted to HDU. 

Moreover, the HDU admission criteria are not 

properly spelt out. The hospital authorities 

need to look into the formulation of HDU 

admission criteria with reference to the 

specific needs of geriatric population.   
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Abstract 

Introduction: Osteoporosis Self-assessment Tool for Asian (OSTA) has been recommended as a 

valid tool for screening osteoporosis in many countries. In Malaysia, effectiveness of OSTA has 

been validated only for Malay women. However, there is no such data for heterogeneous 

Malaysian population including Chinese, Malay and Indians. Methods: One hundred 

postmenopausal women from Kinta district, Ipoh, Malaysia were randomly selected. After 

measuring the body weight, OSTA scoring was calculated. Bone mineral density (BMD) was 

measured on the same day. Results: The sensitivity and specificity of OSTA for all participant 

groups by comparing with BMD results were 52.6% and 67.7% for spine and 46.7% and 65.5% 

for hip. This was in agreement with most of the other studies from Asian region. Conclusion: By 

our findings it is not conclusive to recommend the OSTA for screening purpose like other studies. 

It is advisable that a larger study should be done in the future involving many participants, in 

collaboration with government hospital to reduce the cost for BMD measurement. 
Keywords: OSTA, osteoporosis, BMD, screening, postmenopausal 
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Introduction 

Osteoporosis is defined as a chronic progressive 

systemic skeletal disease characterized by low 

bone mass and micro-architectural deterioration 

of bone tissue, with a consequent increase in bone 

fragility and susceptibility to fracture 1. 

With socio-economic development in most 

countries worldwide and increasing ratio of 

elderly people in the population, osteoporosis has 

become one of the most prevalent and costly 

health problems 2. The public health impact of 

osteoporosis stems from its association with 

fractures of the hip, spine and forearm2. It is 

estimated that 22 million women and 5.5 million 

men have osteoporosis in 2012 in the Europe; and 

there are 3.5 million new fragility fractures 

comprising 620,000 hip fractures, 520,000 

vertebral fractures, 560,000 forearm fractures and 

1,800,000 other fractures. The economic burden 

of those fragility fractures was estimated at € 37 
billion which may increase by 25 % in 2025[2]. 

Between 10% and 20% of patients sustaining a 

hip fracture die within a year of the event, and 

among those who survive, almost two-thirds 

remain disabled3. 

Asia is the region expecting the most dramatic 

increase in hip fractures during coming decades; 

by 2050 half of all hip fractures worldwide will 

occur in Asia4. The number of hip fracture cases 

for men and women in Malaysia is 88 and 218 per 

100,000 populations5.  

 

There are differences in hip fracture incidence 

depending upon ethnicity. Race-specific 

incidence data showed that the fracture rates are 

highest among the Chinese (160 per 100 000) 

followed by Indians (150 per 100 000) and 

Malays (30 per 100 000) 6. 

The results of the Asian Osteoporosis Study 

suggested that many lifestyle factors might be 

associated with osteoporosis. To name a few, 

these include a low dietary calcium intake, a 

sedentary lifestyle, cigarette smoking and 

alcoholism 5. Several drugs have been found to be 

useful for the prevention of fractures. 

Alendronate is effective in preventing most types 

of fragility fractures,7 while the selective 

oestrogen receptor modulators (SERM) have 

been found to be effective in preventing vertebral 

fractures 8. 

Therefore lifestyle modifications and addition of 

medications can prevent fragility fractures 

thereby improving the quality of life. It will also 

reduce the burden on spending on hospital care. 

Thus stress is to be placed on identifying patients 

at risk of osteoporosis and undertaking corrective 

measures at the earliest. 

In the absence of a fragility fracture, the gold 

standard to diagnose osteoporosis is by measuring 

bone mineral density (BMD), using dual energy 

X-ray absorptiometry (DXA)9. Apart from 

women over 65 years old, the group which would 

benefit most from a scan are those under 65 years 

old who have multiple risk factors, such as a 

history of fracture, cigarette smoking and family 

history of fractures. 

 

There is also an Osteoporosis Self-Assessment 

Tool for Asians (OSTA) which is a quick and 

easy test that helps to discover the risk of 

osteoporosis10. It has high sensitivity and 

acceptable specificity for the identification of 

women at risk of osteoporosis in previous studies 
10, 11. However, a Chinese cohort study reported 

poor results when validating use of the OSTA for 

identifying postmenopausal osteoporosis in 

lumbar spine by using DXA measurements12. 

Therefore the use of OSTA should be validated 

across diverse populations. 

The exact magnitude of osteoporosis in Malaysia 

is not known. To our knowledge there is no 

Malaysian prediction algorithm as the Malaysian 

Osteoporosis Society recommends using the 

Singapore prediction algorithm. There is also no 

data on the effectiveness of OSTA in Malaysian 

population by comparing it to BMD or to fracture 

risk assessment tool (FRAX). Previous studies 

have shown that there is increase in hip fracture 

among Chinese population in Malaysia 6. In Ipoh 

the demographic pattern is 53.5% Chinese, 29.8% 

Malays and 16% Indians13. Therefore the 
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incidence of osteoporosis may be high in Ipoh. 

There is a study validating the OSTA among 

Malay population14, but there is no study 

mentioning about the validity of OSTA for 

screening of osteoporosis for each three races.  

 

The aim of this prospective study was to look into 

the effectiveness of OSTA as an assessment tool 

for identifying postmenopausal women at 

increased risk of primary osteoporosis among the 

different races in Malaysia. We postulated that 

osteoporosis could be accurately predicted by 

OSTA.  

 

Materials and Methods 

 

This was a cross sectional study. Study period 

was 6 months. (January to June 2015). Study 

population included 100 randomly selected 

postmenopausal women of Kinta district, Ipoh, 

Malaysia, who came to various clinics for other 

reasons.  

Inclusion criteria:  

1. Willingness to participate in the study and 

ability to read and provide informed consent,  

2. No history of medical risk factors for 

osteoporosis such as smoking, excessive alcohol 

consumptions, lack of exercise, no history of 

metabolic bone disease, rheumatoid arthritis, 

metastasis to bone and any significant renal 

impairment   

3. No history of having steroids, anti-resorptives 

( Bisphosphonates, Raloxifene, Denosumab) or 

‘bone formation’ medications (Teriparatide, 
Abloparatide) currently or within the last three 

months. 

 

Exclusion criteria: 

1. Women with any history or evidence of risk 

factors  

2. Women who has menopause before 40 years of 

age, 

3. Women with previous fractures or replacement 

of hips and  

4. History of prolonged immobility. 

Assessment of OSTA was done for all 

participants. The OSTA is calculated based on 

age and body weight using the formula “[Body 
weight (kg) - age (year)] × 0.2”. The decimal 
digits are then disregarded. Subjects are then 

classified based on risk of osteoporosis as high 

risk subgroup (index < -4) intermediate risk 

subgroup (index -1 to -4) and low risk sub group 

(index > -1). 

They all subsequently underwent a BMD scan of 

the hip and spine by using “GE Prodigy Primo” 
machine.  BMD is described as a T-score, which 

reflects the number of standard deviations (SD) 

above or below the mean in healthy young adults. 

If T score is equal or more than -1, it is assumed 

as normal. If T-score is between -1 to -2.5 it is 

osteopenia. In osteoporosis T-score is less than -

2.5. If T-score is less than -2.5 with associated 

fracture, it is termed as severe osteoporosis. 

Data was then analyzed to observe the correlation 

between OSTA and BMD scan and the 

effectiveness of OSTA. All data was entered into 

SPSS version 23. Sensitivity, specificity, positive 

predictive value (PPV) and negative predictive 

value (NPV) were calculated for all the 3 major 

races in Malaysia.  

 

Results 

 

Out of 100 participants, 45 were Chinese, 19 were 

Indians and 36 were Malays. Mean age of 

participants was 64.16 years (range 52-80 years). 

The mean BMI was 25.039 kg/m2 (range 18.0–
33.6).  

Among the Chinese population, out of 45 

participants, 19 were in the group of OSTA 

medium and high risk category. On analyzing 

their BMD results, 15 participants had 

osteopenia/osteoporosis in the spine and 13 

participants had osteopenia/osteoporosis in the 

hip. More than half of participants (27 for spine 

and 28 for hip) had reduced BMD but positive 

OSTA score could be identified in only 19 

participants [Table 1]. Based on these figures, 

sensitivity and specificity of OSTA for spine of 

Chinese population were 55.6 % and 77.8% and 
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for hip were 46.4% and 64.7%. PPV and NPV for 

spine of Chinese population were 79.0% and 53.9% 

and for hip were 68.4% and 42.3%. 

Among the Indian population, out of 19 

participants, four were in medium and only one in 

high risk of OSTA group. On analyzing their 

BMD results, only two had osteopenia in the hip. 

Among 14 in low OSTA risk group, 2 were found 

to have osteopenia in spine. One participant in 

high OSTA group had normal BMD [Table 2]. 

Sensitivity and specificity of OSTA for spine of 

Indian population were 0% and 70.9% and for hip 

were 100% and 82.35%. PPV and NPV for spine 

of Indian population were 0% and 85.7% and for 

hip were 40% and 100%. The results were 

ambiguous for Indians. It may be due to small 

sample size. 

 

Among the Malay population, out of 36 

participants, there were 16 in OSTA risk group of 

medium and high. On analyzing the BMD results, 

among the four participants in the high OSTA risk 

group, three were osteoporotic in both spine and 

hip. But among 12 of medium OSTA risk group, 

10 were normal in spine and nine were normal in 

hip [Table 3]. Sensitivity and specificity of 

OSTA for spine of Malay population were 55.56% 

and 59.26% and for hip were 40% and 52.38%. 

PPV and NPV for spine of Malay population were 

31.25% and 80% and for hip were 37.5% and 

55%. 

Among all participants, 40% (N= 40) were in 

medium and high OSTA risk groups [Table 4]. 

Among them 50% (20) had reduced BMD in 

spine (20 true positive cases and 20 false negative 

cases) and 55% (21) had reduced BMD in hip. (21 

true positive cases and 19 false positive cases). 

Out of the 60 OSTA low risk participants, on 

analyzing their BMDs of spine, 42 turned out to 

be normal BMD, 15 were osteopenic and 3 were 

osteoporotic. Therefore false negative cases were 

18. On analyzing their hip BMDs, 36 were normal, 

22 were osteopenic and 2 were osteoporotic. 

Therefore, false negative cases were 24. 

Out of the 33 OSTA medium risk group 

participants, 18 turned out to be normal BMD in 

the spine, 15 were osteopenic and none were 

osteoporotic (False positive 18). In the hip, 17 

were normal, 14 were osteopenic and 2 were 

osteoporotic (False positive 17). 

Out of the 7 OSTA high risk group participants, 2 

turned out to have normal BMD, one was 

osteopenic and 4 were osteoporotic in the spine. 

(False positive 2) In the hip, 2 were normal, one 

was osteopenic and 4 were osteoporotic (False 

positive 2). 

Sensitivity and specificity of OSTA for spine of 

all participants were 52.6% and 67.7% and for hip 

of all participants were 46.7% and 65.5%. 

Positive predictive value (PPV) and negative 

predictive value (NPV) for spine of all 

participants were 50% and 70% and for hip were 

52.5 % and 60%. 

 

Discussion 

 

In order for a screening test to be effective, it must 

be inexpensive and easy to administer, with 

minimal discomfort and morbidity to the 

participant. The results must also be reproducible. 

Validation of OSTA has been done in many Asian 

countries and approved to be useful as evidenced 

by the studies mentioned below.  

 

In 2001, a Japanese study participated by 1123 

postmenopausal women had described the 

sensitivity and specificity of OSTA as 98% and 

29% respectively15. In a Korean study 

participated by 1101 postmenopausal women, 

sensitivity of OSTA was 87% and specificity was 

67% 16. A Singaporean research participated by 

135 postmenopausal women described sensitivity 

of OSTA as 91% and specificity as 59%17. 

Among Filipinos, the sensitivity of OSTA was 97% 

and specificity was 59% 18. Chinese studies have 

mentioned sensitivity and specificity of OSTA as 

ranging from 57% to 66% and 63% to 76% 

respectively12, 19. Sensitivity and specificity of 

OSTA were 73.1%, 62.0% in Taiwan20. In a 

Malaysian study done in 2012 and participated by 

152 Malay women, the sensitivity was 87.5%, 

specificity was 95.8%, positive predictive value 
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(PPV) was 0.538 and negative predictive value 

(NPV) was 0.99314. 

The sensitivity of OSTA ranged from 57% to 98% 

and specificity ranged from 29% to 96% 

respectively in all the above mentioned 

international Asian studies. In our findings, the 

overall sensitivity was slightly below this range at 

52.6%. However, our overall specificity was 

within this range, at 68%. On subgroup analysis, 

based only on BMD measurement of the spine, 

the sensitivity and specificity of OSTA in the 

Chinese population were 55.6% and 77.8%. 

Sensitivity and specificity of OSTA for spine 

BMD of Malay population were 55.56% and 

59.26%. The results were ambiguous for the 

Indian race and this may be due to small sample 

size.  

The limitation of this study is the number of 

participants. It is very less than the other studies 

especially if analysis was done according to races. 

The cost of measuring the BMD at private sector 

was the limiting factor for including more 

participants. By our findings it is not conclusive 

to comment that the OSTA can be used for 

screening purpose like other studies. 

 

Conclusion 

 

By our findings it is not conclusive to recommend 

the OSTA for screening purpose like other studies 

although the findings are within the range of 

results done by different persons. It is advisable 

that a larger study should be done in the future 

involving many participants, in collaboration 

with government hospital to reduce the cost for 

BMD measurement. 
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Table 1: Correlation of OSTA results and BMD results among Chinese race 

Race BMD results OSTA Low Medium High Total 

CHINESE 

(45%) 

 Total 26 17 2 45 

Spine 

Normal   14 4 0 18 

Osteopenia  10 13 1 24 

Osteoporosis  2 0 1 3 

PPV 79.0% 

NPV 53.9% 

Sensitivity 55.6% 

Specificity 77.8% 

Hip 

Normal   11 6 0 17 

Osteopenia  13 9 1 23 

Osteoporosis  2 2 1 5 

PPV 68.4% 

NPV 42.3% 

Sensitivity 46.4% 

Specificity 64.7% 

 

 

Table 2: Correlation of OSTA results and BMD results among Indian race 

 

Race BMD results OSTA Low Medium High Total 

INDIAN 

(19%) 

 Total 14 4 1 19 

Spine 

Normal   12 4 1 17 

Osteopenia  2 0 0 2 

Osteoporosis  0 0 0 0 

PPV 0% 

NPV 85.7% 

Sensitivity 0% 

Specificity 70.9% 

Hip 

Normal   14 2 1 17 

Osteopenia  0 2 0 2 

Osteoporosis  0 0 0 0 

PPV 40.0% 

NPV 100% 

Sensitivity 100% 

Specificity 82.4%   
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Table 3: Correlation of OSTA results and BMD results among Malay race 

 

Race BMD results OSTA Low Medium High Total 

MALAY 

(36%) 

 Total 20 12 4 36 

Spine 

Normal   16 10 1 27 

Osteopenia  3 2 0 5 

Osteoporosis  1 0 3 4 

PPV 31.3% 

NPV 80.0% 

Sensitivity 55.6% 

Specificity 59.3% 

Hip 

Normal   11 9 1 21 

Osteopenia  9 3 0 12 

Osteoporosis  0 0 3 3 

PPV 37.5% 

NPV 55.0% 

Sensitivity 40.0% 

Specificity 52.4% 

 

 

Table 4: Correlation of OSTA results and BMD results among all study population 

 

Race BMD results OSTA Low Medium High Total 

TOTAL 

(100%) 

 Total 60 33 7 100 

Spine 

Normal   42 18 2 62 

Osteopenia  15 15 1 31 

Osteoporosis  3 0 4 7 

PPV 50.0% 

NPV 70.0% 

Sensitivity 52.6% 

Specificity 67.7% 

Hip 

Normal   36 17 2 55 

Osteopenia  22 14 1 37 

Osteoporosis  2 2 4 8 

PPV 52.5% 

NPV 60.0% 

Sensitivity 46.7% 

Specificity 65.5% 
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Generations of medical students have been 
told of the celebrated quote of Sir William 
Osler, “As is our pathology, so is our 
practice”. 1 Those who are aware of 
salutogenic principles and have adopted them 
in their own life may paraphrase that quote to 
say, “As is our salutogenesis, so is our well-
being.” Even though the WHO has defined 
health as "a state of complete physical, mental 
and social well-being and not merely the 
absence of disease or infirmity", with so 
much of stress on learning pathogenesis and 
pathology during their studies, most medical 
professionals are not aware of salutogenic 
principles, which focus on promoting 
wellness.  
 
Since the eighties there is growing awareness 

among healthcare professionals of 

salutogenesis, a term coined by Aaron 

Antonovsky, a medical sociologist. 

According to him, salutogenesis focused on i) 

factors that promote wellness; ii) how to 

achieve one's full potential for wellness and 

'joy of Life' despite human existence that is 

vulnerable to illness and disease; iii) how to 

be proactive to promote wellness for personal 

gain and growth; and iv) how to find the 

means to live one's life fully, despite 

disability and disease.2 

Components of Salutogenesis 

Antonovsky proposed that people feel a sense 

of coherence if they perceived their lives to 
be meaningful, manageable, and 
comprehensible.  According to him, the sense 
of coherence (SoC) was the basis of wellness; 
a strong SoC helped the person to cope better 
with stressors and disease.  
 

He further enunciated that SoC had these 
components:  

i) Comprehensibility, “do you 
understand your situation and what is 
causing any stressor?”  

ii) meaningfulness, “do you feel it is 
worthwhile to manage it?” and  

iii) manageability, “do you have the 
resources to cope with it?”2  

 
He further proposed that general resistance 

resources (GRRs), which could be material or 

non-material in nature, helped in coping with 

the stressors and challenges of life.  

 

He classified three large groups of GRRs:  

(i) adaptability at various levels, viz., 

social, cultural, psychological, 

physical and biochemical level; 

(ii) profound and meaningful links to 

others, such as family members and 

friends; and  

(iii) committed and institutionalised 

supportive links between the person 

and his/her community. 3 

 

Antonovsky also pointed out the usefulness 

of specific resistance resources (SRRs). He 

cited numerous examples, which are effective 

in specific circumstances causing stress and 

tension, viz., a specific medication, a hotline 

for suicide prevention, specific study habits 

that improve retention of subject matter etc. 2 

Therefore Salutogenesis leads us to focus on 

active adaptation through the use of GRRs 

and SRRs to remain well even in a stressor-

rich environment.4  
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Salutogenic Mentorship in Academic 

Institutions 5 

Medical educators, who are often required to 

be mentors for their students, could adopt the 

salutogenic principles in assessing their 

mentees, regarding the stressors faced by 

them, if the mentees have comprehended the 

situation, if they have GRRs and SRRs to 

cope with the stressors and if they find such 

coping with the stress meaningful. If all the 

factors are salutogenic, then mentorship is 

likely to be effective. Otherwise, the mentor 

would have to devise individualised 

strategies to help the mentee achieve the path 

to well-being.    

Some Real Life Examples 
 
Slow Achievers; Not a “Failures” 
 
Even in top medical schools, where getting 
admission is highly competitive, there are a 
few students in each cohort – estimated to be 
around 2% to 5% – who lag behind and often 
pejoratively labelled as low achievers or 
problem-students. As teachers, we need 
empathy to understand their specific 
difficulties in coping with studies; we need to 
mentor them using salutogenic principles 
based on building their GRRs and if 
available, SRRs to guide them successfully 
cope with the stressors.  
 
Example – 1: Mr T had been a high achiever 
in schools but after joining the MBBS course, 
he had poor attendance and dismal academic 
performance. He had failed in the first year 
examinations and joined the junior cohort to 
repeat the year. He was considered a ruffian, 
a bully and a problem student.  
I had a long mentoring session with him, just 
talking about his life as he perceived it and 
why others seemed to be afraid of him. After 
45 minutes of non-judgemental conversation, 
he suddenly broke down and confessed that 
he was a ‘good student’ during his school 
days but after he joined MBBS, he had 
thought that he would cope with the course 
demands easily. He had spent his time 
strutting around on his new high-power bike 

trying to impress the girls of his batch. His 
study methods of school-days did not yield 
good results and getting the negative image in 
the college made him hate the course and 
subject-load it carried.  
In the second part of the mentoring session, 
he confirmed that he was keen on becoming a 
medical doctor but did not know how to cope 
with 5-years of studies. That indicated that he 
found the path to medical practice meaningful 
but he lacked the GRRs and SRRs to cope 
with the stressors and challenges. He was 
made to understand the difference between 
study demands in a school and a professional 
college (comprehensibility); he was taught 
suitable study methods to suit his kinaesthetic 
learning style and methods to retain the learnt 
material better (manageability); he accepted 
that trying to impress his erstwhile juniors by 
being a ‘show-off’ and a bully were 
meaningless options for a medical student. 
In the third part of mentoring session, he 
seemed surer of himself as a medical student. 
Subsequently, he completed the course 
without losing any further time and is at 
present a busy general physician.     
 
Cost of Medical Education – a Major Stressor 
 
Globally, financial burden is rising in the 
pursuit higher education, especially in 
Medicine. According to the Association of 
American Medical Colleges, young doctors 
who graduated from medical school in 2010 
had an average debt of $158,000 5.  The 
situation is somewhat similar in higher 
education, especially in private colleges.  
 
Example – 2: A Fee Defaulter 
 
Mr U was a hard working student, who had 
underestimated the financial demands of a 
medical programme. He was labelled as a 
‘chronic fee defaulter’ and sent to me for 
mentoring him and advising him to pay up. 
During the session, he confided that his 
parents were unskilled workers and he had 
great difficulty in paying the fees, other than 
the portion paid by the study-loan, which he 
was getting in instalments. His life-plan was 
to be a great physician but lacked the 
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financial resources to complete his studies 
without fee default. He was doing weekend 
coaching for school students to earn for his 
survival needs. The family had no well-
wishers who could stand as guarantors for an 
additional loan. Clearly this was a coping 
problem only of financial nature.  
 
During mentoring session, it was clear that 
the only way to cope with his financial 
stressor was to let him study and keep the fee 
default ‘under the radar’ until the final exams 
in year-5. In his case, the “specific resistance 
resource” was provided by the deanery by 
letting him study for 3 years more carrying 
the load of increasing fee default. However, 
he would have to seek some agency to help 
him out to clear all the dues to enable him 
appear in the final MBBS exams. Since he 
had a good academic record, and needed only 
a short term loan for 3 months before he could 
start paying back, a donor agency granted him 
a huge short term loan. That was the second 
SRR, which helped him cope with the fee 
demands and paved the way for him to pass 
out with flying colours. Within the next two 
years, he had paid back the loan and he is now 
a very successful and prosperous general 
physician.          
 
Salutogenic Mentoring of Student-Group 
 
Example – 3: Mentoring student groups with 
similar needs 
 
In 2012, we had admitted 40 medical 
graduates who had qualified abroad but could 
not pass the ‘Malaysian Qualifying Exam’. 
On interacting with them, they understood 
their plight and they were keen to pass the 
exams to become fully registrable doctors but 
did not have the resources to do so. Using 
empathic approach, we could motivate a team 
of senior medical educators, with cumulative 

experience of over 300 years of teaching 
Medical subjects, to take all-week classes for 
them for 25 weeks.  
 
With this valuable specific resistance 

resource (SRR) available, the graduate 
hopefuls were taken up for group mentoring. 
All we asked from them was to put in at least 
10 hours of focussed studies every day for the 
subsequent 25 weeks, ignoring all other 
stressors and diversions during that period. If 
all of them did so, they could expect a 50 to 
60% success in their next appearance in the 
exams. They found these demands reasonable 
and the predicted success rate quite 
meaningful and motivational. Over the 
subsequent 25 weeks of intensive coaching, 
the teachers noted a steady improvement in 
the group. In this example, both the teachers 
and the taught found the sense of coherence 
in what they were attempting to do, which 
was based on ‘realistic optimism’. Against 
the back drop of 5 to 10% success rate among 
such foreign qualified graduates, 27 of 38 
were successful in this cohort.  
 
The last example also highlights ‘assets based 
approach to wellbeing’.7 We identified the 
components of the sense of coherence, which 
were strong in the cohort (comprehension and 
meaningfulness as their assets) and not so 
strong (lack of resources to overcome the 
challenge of examination as weakness). We 
planned specific strategies to empower the 
cohort to acquire the resources in a 
progressive manner over a 25-week period of 
intensive studies and thereby achieve 
noteworthy success in life.     
 
In conclusion, this brief report, we have 
shared our attempts to adopt the salutogenic 
principles in successful mentoring of 
individual and a group of students.
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Recently one of the authors had the privilege 

to collaborate with a Non-government 

organization (NGO) “Sneham” by moderating 
the panel discussion on ‘Mental Health 
Matters’. It shed light on the issue from various 
perspectives. The panel discussion centered 

around the social-psychological impact of 

mental health issues and the need to develop 

multi-sectorial collaboration to help troubled 

teens. The speakers included representatives 

from the public sector, rescue team, volunteer 

from an NGO and law regularities. 

The aim of the panel discussion was to create 

awareness about mental health issues. 

Moreover, since 1949 the month of May has 

been observed as “mental health awareness 

month” in the USA, reaching millions of 
people through media, social events and 

screenings. 

All the speakers were directly or indirectly 

involved with the socio-psychological impact 

of mental health matters and gathered under 

one roof for the noble cause to develop 

multifactorial collaboration to help people in 

need. Each of them gave an insight into the 

issue from a different perspective and shared 

first-hand information based on own 

experiences. 

The first speaker, a public representative in 

effect a common man and a successful 

professional today was once a victim himself a 

decade ago. Today, he has many awards to his 

credit. As he shared his inspiring journey from 

being a victim to victor and his breakthrough 

to excellence, he opened up to say that he had 

to suffer stigmatization, segregation, rejection 

and ridicule. He struggled to rise above all 

these and sought medical help. He gives credit 

to his close family members and volunteers 

from an NGO who provided emotional support 

just by lending a shoulder and being patient 

listeners, he added. Likewise, ‘a study on the 
role of the family in recovery and major 

depression’ showed a clear association 
between family functioning and recovery from 

major depression1. 

Second speaker from the rescue team shared 

the rescue team hardships and experiences. 

The rescue teams’ best efforts are sometimes 
futile and even the success of the successful 

survivors depends on the quality of life 

thereafter. The rescue team members are even 

keen to acquire knowledge and learn skills to 

provide emotional support and additional help 

where needed. Sometimes they themselves get 

emotionally disturbed and need mental health 

support services.  

Likewise, a study done in paediatric residents 

concluded that programmes should increase 

awareness of mental health services and 

mental health support for the professionals as 

well2. 

Severe psychological shock can result in 

persistent mental and emotional stress 
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affecting all spheres of one’s life ranging from 

sleep, general behaviour and attitude to daily 

activities including work. There is persistent 

recurrent and vivid recall of the experience that 

render the victim’s mental and social responses. 
The next speaker had close association with 

such unfortunate experiences. He was called 

the ‘hero’ of the panel discussion (by the 
audience) as he selflessly forgetting his pains 

came out of his comfort zone to express in 

words his bitter experience for this noble cause 

of creating awareness about mental health. He 

has found happiness in helping others. A study 

published in psychology journal ‘Emotion’ 
aimed to figure out the benefits of helping 

others and surprisingly the results added to the 

growing literature supporting the benefits of 

pro-social behaviour. People striving for 

happiness may be tempted to treat themselves. 

However, the results of the study suggested 

that they could be more successful if they opt 

to treat someone else instead3. 

 

Malaysian law penalizes suicide (under penal 

code 309), whoever attempts to commit suicide 

or does any act towards the commission of 

such offence shall be punished with 

imprisonment for a term which may extend up 

to one year or fine or both4. The panel 

discussion also had the distinguished speaker 

from the police department to shine light into 

the legal aspect of the issue. ‘Suicide epidemic 
is a concern’, an article in ‘The Star Online’ 
last year pointed out that it is disturbing 

dangerous rampant phenomena permeating all 

strata of Malaysian society. The statistics tends 

to underplay the actual number. However, the 

youth suicide rate is twice the national average. 

Some of the various reasons being deprivation 

and loneliness, serious personal crisis and loss, 

family issues, chronic pain and terminal issues, 

alcohol and drug abuse, social exclusion and 

cultural behaviours5. 

The actions need to be taken starting from the 

grass root level by creating awareness of the 

importance of effective mental health care, 

identifying people at risk and providing the 

necessary support. 

 

Government and non-government 

organization’s work engaged in this critical 
area is tremendously remarkable. The last 

speaker proved to be a blessing to the affected 

people. He served as a volunteer in an NGO for 

45 years and to his credit has the privilege of 

saving numerous lives by being there as a 

patient listener on phone for them in their 

toughest times and when they had nobody to 

listen to. The volunteers of such organizations 

provide an empathetic listening heart. There 

are such various esteemed NGOs and 

volunteers who are doing wonderful work by 

helping people in need. Volunteerism itself 

gives immense satisfaction and has mental and 

physical benefits as well6.  

 

It was a breath-taking and enriching 

experience to listen to the panelists from 

different walks of life collaborating for a 

common cause. Each panelist had a role to play 

and a different perspective to highlight. Each 

one of them left a mark on the audience in its 

unique way by the role each one had played in 

the lives of the affected. It motivated every 

individual in the audience to create awareness 

and reaching out with the empathetic heart as 

we fight this battle against mental health issues. 

To conclude, all of us irrespective of our 

professions should join hands and try our best 

in all spheres to take notice of the 

circumstances and situations that lead to such 

grave ends. The empathetic patient attention at 

the right time can change situations. 
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Abstract 

Splenic calcification is not commonly known to be associated to Systemic Lupus Erythematosus 

(SLE). SLE is an autoimmune multisystem disorder and heterogeneous in presentation.  It 

commonly causes splenomegaly or hyposplenism due to micro infarcts either due to vasculitis or 

associated with anti-phospholipid antibody (APLA).  The association of splenic calcification in 

SLE has not been widely reported in South East Asia as infective causes are more prevalent. The 

description of calcification in SLE however is unique and can be differentiated from an infective 

cause.  We describe the case of a 34-year-old female with undiagnosed SLE, normal standard 

immunological markers, who had diffused splenic calcifications. 

  
Keywords: Systemic Lupus Erythematosus (SLE), spleen, calcification, immunologic markers 
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Case Report  

A 34-year-old Indian woman presented with a 3-

month history of intermittent fever, loss of weight 

and appetite, increased hair loss, arthritis, and 

facial rash.  She was previously well and never 

been diagnosed or treated as connective tissue 

disorder.   

Clinically she was febrile, pale but not jaundiced.  

There was hyperpigmentation over her pinna and 

oral ulcers.  Her abdomen was soft and mildly 

tender over the epigastric region.  There was no 

hepatomegaly but Traube’s space was dull on 
percussion.  There was no palpable 

lymphadenopathy. 

An ultrasonography of the right upper quadrant 

revealed borderline splenomegaly with multiple 

splenic calcifications.  The diffuse splenic 

calcification was confirmed on computed 

tomography scan of the abdomen and pelvis with 

no other abnormality found. (Figure 1) 

 

Immunological and serological markers (Anti-

nuclear antibody (ANA), Extractable nuclear 

antibodies (ENA), virology screening (HIV, 

hepatitis B and hepatitis C)) were negative. The 

white cell count was relatively low (3.6 x 109/L, 

N: 0 – 11x 109/L), marginally low lymphocyte 

(0.78 x 109/L, N: 0.8 – 4.95) low hemoglobin (6.1 

g/dL) and normal platelet count (249 x 109/L).  

Her erythrocyte sedimentation rate (ESR) was 64 

mm/1 hour.   Both complement levels were low 

(C3: 0.18 G/L N: 0.9-1.8G/L; C4: 0.04G/L, N: 

0.1-0.4 G/L).  The direct anti-human globulin test 

was positive.  Blood for fungal culture, serology 

for brucellosis and tuberculosis screening (chest 

radiograph, Monteux test, sputum for acid fast 

bacilli and culture) were all negative. 

 

Diagnosis of undifferentiated connective tissue 

disease (UCTD) with possible SLE was made 

based on symptoms and hypocomplementemia.  

She was given a course of prednisolone at 

1mg/kg/day and hydroxychloroquine but to no 

avail.  She was then pulsed with intravenous (IV) 

methylprednisolone 500 mg daily for three days 

with good progress and was discharged well with 

hydroxychloroquine and prednisolone. 

 

Unfortunately, she had defaulted her medication 

and follow up until a year later when she 

presented with pyrexia of unknown origin.  She 

was treated for fungal infection in view of splenic 

calcifications with itraconazole for almost 9 

months.  However, her general health deteriorated.  

The immune markers except for complement 

levels were still normal.   

 

The ESR was higher than before (102 mm/1hr), 

with C-reactive protein (CRP) of 119.6 mg/L 

(normal < 0.5 mg/L). Her repeated chest 

radiograph was normal.  Echocardiography 

showed global pericardial effusion with no 

evidence of right ventricle collapse or vegetation.  

Her urine specimen showed presence of red blood 

cells and protein with low serum albumin 26 G/L 

(N: 35-52).  She was given a trial of anti-TB 

treatment initially and broad-spectrum antibiotic.  

The fever was not abating.  Subsequent repeated 

ANA was positive at <1:40, with nucleolar 

pattern. 

 Diagnosis of SLE was made in accordance with 

the SLICC Criteria: 4 (Clinical: Serositis, 

Immunology: ANA, low complements, positive 

Direct Coomb’s).  She was given IV 
methylprednisolone 500mg daily for three days 

and hydroxychloroquine was restarted with 

marked improvement clinically.  In spite of the 

improvement, her 24-hour urinary protein 

was >2g/dL and renal biopsy showed class IV 

lupus nephritis according to ISN/RPS 

classification for lupus nephritis.(5)  The 

glomerular filtration rate (GFR) was 104 

ml/min/1.73m2 (N: > 90). She was given IV 

cyclophosphamide monthly for 6 months 

uneventfully and continued with prednisolone, 

and hydroxychloroquine. 
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Discussion 

 

SLE is an autoimmune, disease with multisystem 

involvement.  In the past, the American College 

of Rheumatology (ACR) SLE criteria were used 

to guide diagnosis1. The ACR criteria, is specific 

but not too sensitive however.  Hence, many 

patients with SLE were picked up 2 to 3 years 

later. Systemic Lupus International Collaboration 

Clinic (SLICC) Criteria was introduced in 2012, 

to aid the diagnosis of SLE to be made earlier2.  

Patient’s ethnicity, access to care, compliance, or 

socioeconomic and demographic factors, and age 

of onset contributed to the late diagnosis and 

adverse impact disease outcome as extensively 

described in LUMINA cohort study3. 

 

The spleen can be affected in SLE in the form of 

splenomegaly, hyposplenism due to micro-

infarcts and spontaneous rupture of the spleen4, 5.  

There were not many case reports pertaining to 

splenic calcification in SLE patients.  Splenic 

calcification is more common in rheumatoid 

arthritis, systemic sclerosis, tuberculosis infection, 

sickle cell and B cell lymphoma6, 7. 

 

Splenic calcification was first reported at autopsy 

in a patient with lupus nephritis and milliary 

tuberculosis8. This therefore made it difficult to 

associate the splenic calcification to SLE alone.   

 

Tieng AT et al, reported that the susceptibility to 

infection is not increased in patients with 

extensive splenic calcifications.  The calcification 

of the spleen was found to be unique to SLE i.e. 

discrete, rounded and larger than punctate 

calcification seen with granulomatous infection4. 

 

Our case was unusual since she had symptoms 

suggestive of CTD with negative immunological  

 

 

 

markers except for low complement.  The 

ultrasonography and CT scan of the abdomen 

revealed a very dense and diffuse calcification of 

the spleen with distinctive features and much 

denser compared to that as described in previous 

reports.  The diagnosis of SLE could have been 

made earlier if this novel association of splenic 

calcification was to be incorporated into the 

SLICC clinical criteria.   

 

Previous literature revealed that most patients 

with splenic calcification and low complement, 

also had lupus nephritis4.  Our patient was found 

to have proteinuria and renal biopsy showed lupus 

nephritis class IV.  She was then treated with 

monthly IV cyclophosphamide and to date patient 

is well.    

 

Our case illustrates the intricacy of making a 

diagnosis of SLE at the right time to prevent 

further deterioration based on standard SLICC 

criteria. The characteristics of the splenic 

calcification described were also taken into 

consideration.  On the other hand, it is essential to 

exclude infective cause especially when 

tuberculosis is endemic in this region.  What 

caused the splenic calcification over time in SLE 

patients remains unclear.  A plausible explanation 

is chronic inflammation of arterial vessels, 

leading to micro-calcification9.   The distinctive 

features of the splenic calcification may provide 

an important diagnostic clue for SLE especially in 

patients without profound SLE manifestations 

clinically or serologically. 
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Figure 1.  Computed tomography scan section of the abdomen showing diffuse calcification of the 

spleen   
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