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Editorial

Social Support for Older Adults—A Bane or a Boon for their Health?

Rahul Malhotra, *2wsss, mp, mpr, Shannon JW Ang, lssocsci (sociology)

Older, compared to younger, adults are more likely
to experience physical and cognitive impairment and
functional limitations, which may limittheir daily activities.
Consequently, some may require physical assistance in
basic activities (e.g. dressing, going to the toilet, cooking)
or in activities that demand a higher level of autonomy
(e.g. getting groceries, managing finances).? Even for
those who do not require physical assistance, there may be
reliance on financial® or emotional support.* In Singapore,
as elsewhere in Asian societies, support from the family is
seenas the primary source of care for older adults.® Societal
expectations of filial piety place the responsibility of care
largely onchildren.® The same isreflected in legal provisions
such as the Maintenance of Parents Act, enforcing financial
support from children who can provide it but choose not to.

Support from the family, as we have discussed thus far, is
one type of social support, amongst others. Social support
refers broadly to the resources available to a person through
his/her social network members.” Several distinctions have
been made regarding the nature of these resources. They
may either be tangible (e.g. material goods, money) or
intangible (e.g. information, emotional support), routine
or adhoc, as well as kin-based or non kin-based. What is
most important for health outcomes, however, seems to be
whether the social support in question is “perceived” (i.e.
the support a person perceives to be available if needed),
or “received” (i.e. support actually received). Perceived
social support has been consistently linked to better mental
and physical health outcomes.®While one would intuitively
expectasimilar beneficial effect of received social support,
its association with health outcomes is ambiguous, with
several studies finding no effect, or even a detrimental
effect.® In fact, studies have suggested that receipt of
excessive support from the family may induce a sense of
dependency in older adults.® It is thus pertinent that we

focus on the nuanced links between received social support
and health outcomes, since most social policy in Singapore
and elsewhere is concerned with improving actual support
received by older adults.

Received Social Support and Health Outcomes

Recent research suggests that whether received social
support is salubrious or detrimental for health remains
contingent on at least 2 main modifiers. The first key
modifier is the influence of received social support on
the recipient’s perception of control. Bolger and Amarel*°
elucidated this mechanism among young women, showing
that while receipt of social support reduced emotional
reactivity to stressors, this effect was only observed when
the recipient was unaware of the support being given to
him/her (i.e. invisible support). Support which the recipient
was aware of (i.e. visible support) was either ineffective
or exacerbated emotional reactivity to stressors instead.
They attributed this phenomenon to visible support often
communicating a sense of inefficacy (i.e. control over an
intended outcome) to recipients. Our own research, in
Singapore, validated this explanation among older adults.**
We demonstrated that while receipt of social supportfromthe
family directly reduced older adults’ depressive symptoms,
itsimultaneously reduced their personal mastery (i.e. control
over one’s life). In turn, this reduction in personal mastery
was associated with increased depressive symptoms,
resulting in no net mental health benefit of received social
support among older Singaporeans.

The second key modifier isthe responsiveness of received
social support to the recipient’s needs. In other words, the
provision of support should be appropriate to the specific
physical or emotional needs of the recipient. A previous
study among adults aged 18 to 73 found that the positive
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effects of received social support for mental health broke
down (i.e. became weaker, absent, or negative) when there
was an oversupply of support in relation to the needs of the
recipient.’? Similarly, a large survey of Europeans aged 65
and above found that the relationship between receiving
instrumental support and depression varied by the severity
of the recipient’s physical limitation.®* They found that
while daily instrumental support increased the likelihood
of depression among older adults with a medium level of
physical limitation, it decreased the likelihood of depression
among those who had severe physical limitations.

Future Considerations

Afterreading ourarticle, support providers of older adults
would likely benefit from knowing how best to respond
to specific needs of their care recipients, or how best to
provide support that retains one’s perception of control.
Unfortunately, the literature on factors and interventions
addressing the “mixed blessing”* provided by received
social support is relatively scant, especially in research
among older adults. A deeper understanding of previously
unexplored pathways regarding how received social support
may become “too much of a good thing™ is needed to
promote the well-being of older adults in more incisive
ways. For instance, distinctive facets of received social
support apart from those listed above (such as the breadth,
the frequency, or the source of the support provided) may
affectrecipients differently.’*13 Also, structural factors such
as gender, ethnicity and socioeconomic status can further
be explored, since women have been shown to be more
sensitive to kin-based social support compared to men.1:®
Lastly, most research on the mixed effect of received
social support focuses on psychological health outcomes,
but physical health outcomes could also be affected either
directly or indirectly through psychological pathways. As
aresult, itis likely that the effect of received social support
on health in totality has been consistently underestimated.

Conclusion

Thus, isreceived social supportabane oraboon for health
outcomes? A simple answer is that it depends—from what
we know thus far, we reiterate that at least 2 considerations
must be taken into account. First, received social support is
a bane when it erodes the recipient’s sense of control, but

can be a boon if it allows retention of his or her sense of
control. Second, it is a bane when it exceeds the physical or
emotional needs of the recipient, but can be a boon when it
is responsive or appropriate to the needs. In sum, provision
of social support certainly has the potential to improve the
lives of older adults, but must be wielded carefully, much
like a double-edged sword.
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Original Article

Prevalence and Correlates of Internet Gaming Problem among Internet Users:

Results from an Internet Survey

Mythily Subramaniam, 'mees, mism, Boon Yiang Chua, 'msc, Edimansyah Abdin, 'eio, Shirlene Pang, 'wse, Pratika Satghare, 'msc
crra, Janhavi A Vaingankar, 'vsc, Swapna Verma, 2wess, Say How Ong, **vess, mmed, Louisa Picco, 'wpu, Siow Ann Chong, 'msss,

Mmed, MD

Abstract

Introduction: The current study aimed to establish the prevalence of internet gaming
disorder (IGD) and its association with demographic characteristics, game genre, game use
(time spentongaming), aswell as psychological distress, social phobiaand well-beingamong
current online gamers in Singapore. Materials and Methods: A total of 1251 participants
aged 13 to 40 years completed the study which was administered as a web survey. The
online questionnaire was designed using QuestionPro, and consisted of 8 sections and 105
questions. The 9-item Internet Gaming Disorder Questionnaire was used to establish the
prevalence of IGD in the study. A series of logistic regression models were used to examine
the associations between 1GD, demographic characteristics and game genre, as well as
IGD and psychological distress, social phobia and well-being. Results: The prevalence
of IGD established using a cutoff of 5 among those who were current online gamers was
17.7%. Multiple logistic regressions revealed that those meeting criteria of IGD were more
likely to be older, reported an earlier age of onset of playing online games, had primary
and secondary education versus tertiary education, were currently students versus being
currently employed and played massively multiplayer online role-playing games. Distress
and social anxiety were higher while satisfaction with life was significantly lower among
those who met criteria for IGD than those who did not meet the criteria. Conclusion: The
prevalence of IGD and its negative consequences in our sample of current online gamers
was significant and point towards the need for further clinical studies and innovative
interventions to address the problem.

Ann Acad Med Singapore 2016;45:174-83
Keywords: Gamers, Massively multiplayer online role-playing games, Psychological distress

Introduction

The internet has become indispensable to societies across
the world as it continually creates new ways for people to
communicate, congregate, and share information. Given the
multifaceted ways in which individuals can interact with
the internet, there is a growing appreciation that the internet
serves different purposes and that these individuals may be
quite different from each other in terms of their preferred
choice of online activities. Increasingly, reports have begun
to focus on the preoccupation that some people develop with
certain aspects of the internet, particularly online games.

Internet gaming is a booming market. In 2012, more
than 1 billion individuals played computer games.! While
most users enjoy these games and use them as a form
of recreation, for some, it leads to problematic use and
research has shown that under certain conditions, gaming
may become psychologically, socially and/or physically
detrimental to the user.>® Internet gaming addiction is a
behavioural problem that has been described in numerous
ways. According to Griffiths,* biopsychosocial processes
lead to the development of addictions, such as internet
gaming addiction, which include the following components
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—thesalience of the behaviour (preoccupation with gaming);
use of the behaviour in order to modify mood (i.e. gaming
is used to escape reality or create the feeling of euphoria);
development oftolerance (the individual needs increasingly
more time to feel the same effect); withdrawal symptoms
subsequent to the discontinuation of the behaviour (the
individual feels anxious, depressed, and irritable if they
are prevented from playing) as well as interpersonal and
intrapersonal conflict develops as a consequence of the
behaviour (the individual has problems with relationships,
studies, job, and hobbies). Finally, upon discontinuation
of the behaviour, the individual experiences relapse (they
reinitiate gaming).* The Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5) Workgroup
hasrecommended the inclusion of internet gaming disorder
(IGD) in Section III of DSM-5 as “a condition warranting
more clinical research and experience before it might be
considered for inclusion in the main book as a formal
disorder”.’ Under the new DSM-5 framework, IGD refers
to the “persistent and recurrent use of the internet to engage
in games, often with other players, leading to clinically
significant impairment or distress as indicated by 5 (or
more) criteria in a 12-month period”.’ The diagnostic
criteria include a preoccupation with gaming, withdrawal
symptoms, tolerance (i.e. spending more time gaming),
lack of control, loss of other interests, use despite negative
consequences, deception, mood modification, and losing a
relationship, job, and similarly important aspects of life.’ A
recent article by Petry et al® has attempted to standardise
the DSM-5 internet gaming criteria and made a case for
the use of structured questions with consistent wording,
while ensuring that clinicians and researchers in different
countries could contribute to the development and wording
of these items.

Research on gaming addiction dates back to 1983,
however, these early studies as well as those conducted
in recent years suffer from lack of comparability.
Conceptualisation of internet gaming addiction, varied use
of terminology (internet gaming addiction, dependence,
excessiveplay), diverse instruments and lack of standardised
diagnostic criteria have all contributed to the problem—
possibly resulting in varying prevalence rates ranging from
as low as 0.1% to more than 50%.%° A growing number of
studies indicate that internet gaming addiction is associated
with various negative consequences.” The psychological
consequences include sacrificing offline relationships,
sleep, work, education and socialising,'™!” obsession with
gaming and a lack of offline face-to-face relationships,'®
lack of attention,!®! aggression and hostility,'*? stress,'
dysfunctional coping,'®*'*? poor academic achievement,'>*
low well-being and loneliness.”* Other issues identified
include problems with sleeping'®?* and seizures.?®

The problem has reached worrying proportions in a
number of Asian countries. In South Korea, internet
gaming addiction is viewed as a public health concern,”
where up to 24% of children who have been diagnosed
with internet addiction are hospitalised.”® In Japan, the
government has recognised the problem following a
study by the Ministry of Education, which has led to
the development of “fasting camps” where individuals
suffering from internet and gaming addiction are helped
by being cut off from technology completely.? It has been
stated that “the higher the internet penetration and social
acceptance of gaming, the higher the prevalence of gaming
problems”.*® Singapore is a sovereign city-state and island
country in Southeast Asia. The country is placed highly
among international rankings with regard to education,
healthcare, and economic competitiveness. Singapore
also has one of the highest broadband penetration rates in
the world®' where 84% of households have home internet
access and almost all of such households are connected to
the internet via broadband. About 97% of households with
children attending school have home computer access and
about 96% have home internet access. The easy access to
and increasing use of internet games among Singaporean
children and adolescents, contribute to public concerns
regarding pathological or obsessive gaming. However,
scientific evidence regarding the extent of the problem in
the Singapore context is scant although anecdotal accounts
oflocal clinicians indicate a growing problem in the clinical
setting. The current study aimed to establish the prevalence
of IGD using the IGD questionnaire® and its association
with demographic characteristics, game genre, game use
(time spent on gaming), as well as psychological distress,
social phobia and well-being among a sample of online
gamers using an internet survey.

Materials and Methods
Participants

The inclusion criteria comprised those residing in
Singapore when the survey was conducted, aged between
13 to 40 years, able to read and understand English and
current internet users. The study was largely targeted at
adolescents and young adults (15 to 39 years)*> who are
internet savvy and consumers of internet games. To be
more inclusive, the lower age limit was set at 13 years to
include those who had at least completed primary school
(to ensure a better understanding of the research procedures
and the survey) and the upper age limit was set at 40 years.

Atotal of 1251 participants aged 13 to 40 years completed
the study which was administered as a web survey. Fifteen
records were excluded for unreliable data. The survey was
launched and completed in October 2014. Two recruitment

Annals Academy of Medicine



strategies were adopted. One of the strategies was to
advertise the study through printed flyers which were
distributed to retail game stores. The other strategy was
to create awareness by placing the flyer digitally on social
media platforms and various gaming forums. Individuals
who participated in the survey could share the link to the
web survey with their friends and relatives using mobile
messaging and emails. Individuals were asked to indicate
their willingness to participate by going through an online
consent form. The study was approved by the relevant
institutional and ethics committees. All respondents who
completed the survey were given a SGD $20 voucher as
an inconvenience fee.

Procedure

The online questionnaire was opened for 4 days. The
survey ended automatically when the survey quota was
reached. The online questionnaire was designed using
QuestionPro, an online survey tool. The web survey
consisted of 8 sections and 105 questions, and took about
10 to 15 minutes to complete. The participants remained
anonymous. The data collected was downloaded from
QuestionPro in SPSS’s data file format.

Measurements

Sociodemographic and background variables such as age,
gender, average playing time during weekdays, average
playing time during weekends, game genres played by
participants and for how many years they had played
internet games were captured. Game genres included
in the questionnaire were based on the extant literature
that reported on the popularity of games based on player
subscriptions as well as their identification as a prominent
genre in Asian settings.*** These included: (i) Massively
multiplayer online role-playing games (MMORPGS)
which are multiplayer role-playing games (RPGs) played
online over the internet wherein a large number of people
simultaneously interact and play the same game. The players
assume the role of a character, and development of this
character by reaching “higher levels” is the primary goal
of'the game. These include games like “World of Warcraft’,
‘Runescape’ and ‘MapleStory’; (ii) Real-time strategy
games (RTS) which are based typically in a war setting. The
participant builds structures, forms an army, manoeuvres
structures and units under his control and engages in battle
to destroy the opponent’s assets; > (iii) First-person shooter
games (FPS) which involve interacting with objects in
a virtual world through a first-person perspective. The
interactions largely comprise shooting the objects using
guns and other projectile weapons.*® These games can be
played either by a single player or they can be team-based;
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and (iv) Others — participants were asked to report on any
other type of game genres/games they had played as open
text under this category.

The 9-item Internet Gaming Disorder Questionnaire® was
used to assess IGD. The questionnaire is developed such
that each item is intended to reflect a DSM-5 criterion for
IGD in whole. Each question is answered as a Yes/No and
relates to a period of the past 12-months, with affirmative
responses to any item indicative of meeting the criterion. The
proposed cut-point of 5 criteria was conservatively chosen in
the DSM-5 for determining those who met criteria for IGD.
The internal consistency reliability of the scale assessed
by Cronbach’s alpha coefficient in this sample was 0.725.

The 12-item General Health Questionnaire (GHQ-12)
is a self-administered screening questionnaire, aimed
at detecting individuals with a diagnosable psychiatric
disorder.”” The GHQ-12 is the most extensively used
screening instrument for common mental disorders, in
addition to being a more general measure of psychiatric
well-being. The brevity makes it attractive foruse in internet
surveys. The customary scores used are a bimodal scale
(0-0-1-1) which was adopted in our study. The validity of
this instrument has been demonstrated in previous studies
in Singapore.*®* The Cronbach’s alpha coefficient in the
current study was 0.85. We used a cutoff score of 3 and
above as indicating psychological distress in our study.

The Social Phobia Inventory (SPIN)* is a 17-item scale
for social anxiety disorder (social phobia). The items were
rated over the past week and assessed each of the symptom
domains of social anxiety disorder (fear, avoidance, and
physiologicarousal). Each item wasrated on a 5-point scale
from 0 = not at all to 4 = extremely. Scores were summed
to determine a total score ranging from 0 to 68. A cutoff
point of 19 was used to determine the presence of social
phobia. The Cronbach's alpha coefficient for SPIN in the
study was 0.93.

The 5-item Satisfaction with Life Scale*! was designed to
measure global cognitive judgments of one’s life satisfaction
(not a measure of either positive or negative affect).
Participants indicated how much they agree or disagree
with each of the 5 items using a 7-point scale that ranged
from 7 = strongly agree to 1 = strongly disagree. Higher
scores indicate greater satisfaction with life. This scale
has been validated in a previous study among Singapore
college students.** The Cronbach’s alpha coefficient in the
current study was 0.89.

Statistical Analysis

Mean and standard deviations or median (if normality
was not satisfied) were calculated for continuous variables,
and frequencies and percentages for categorical variables.



177  Internet Gaming—Mythily Subramaniam et al

In order to adjust for a large number of variables, a series
of logistic regression models was used to examine the
associations between IGD, demographic characteristics and
game genre, as well as IGD and psychological distress, social
phobia and well-being. First regression models were run
separately for each specific online game played and IGD;
the final model included all sociodemographic variables
and controlled for other games. Similarly, regression
models were first run for psychological distress, social
phobia and well-being (adjusted for sociodemographic
variables) and IGD. Subsequently, the final model was run
for psychological distress, social phobia and well-being,
adjusted for sociodemographic variables as well other
scales. Statistical significance was evaluated at the <0.05
level using two-sided tests. All statistical analyses were
carried out using the Statistical Analysis Software (SAS)
System version 9.4

Results

The sociodemographic characteristics of the study sample
areshowninTable 1. All further analyses were conducted on
those who indicated that they played online games currently.

The most popular games played by current gamers were
‘Counterstrike’(47.2%) followed by ‘MapleStory’(45.2%)
and ‘Defense of the Ancients (DotA) 2’ (39.5%). The
prevalence of IGD established by using a cutoff of 5 among
current online gamers was 17.7% (n = 172/972). Among
current online gamers, there were significant differences in
game playing frequency in terms of days in a week, hours
during weekdays and hours on weekends between those
who met DSM-5 criteria for IGD and those who did not.
The duration of play in terms of mean days in a week (5.0
vs 3.8, P <0.001), and mean hours during weekdays (4.1 vs
3.0, P <0.001) and weekends (6.5 vs 4.5, P <0.001) were

Table 1. Sociodemographic Characteristics of the Overall Sample and of Current Online Gamers

Sample Current Online Gamers
Variable n=1236 n=972
Mean SD Mean SD
Age 23.7 5.3 23.6 5.0
n % n %
Female 550 44.5 358 36.8
Sex
Male 686 55.5 614 63.2
. . Singapore citizen 1172 94.8 926 953
Nationality
Permanent resident 64 5.2 46 4.7
Chinese 1153 93.3 903 92.9
Malay 52 42 42 43
Ethnic group
Indian 23 1.9 20 2.1
Others 8 0.7 7 0.7
Primary 29 24 24 2.5
Secondary 28 2.3 19 2.0
‘O”"/N’T level 209 16.9 167 17.2
Education level (completed) ‘A’ level 191 15.5 134 13.8
ITE 28 23 28 2.9
Polytechnic and other diplomas 345 27.9 279 28.7
University 406 329 321 33.0
Student 636 51.5 496 51.0
Employed 543 43.9 436 44.9
Employment
Unemployed 45 3.6 35 3.6
Housewife/husband 12 1.0 5 0.5
Never 150 12.1
Ever played internet games?
Yes 1085 87.9

ITE: Institute of Technical Education

“Equivalent to Grade 10.

"Exams taken after 4 years of secondary education.
*Equivalent to Grade 12.
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significantly higher among those who met criteria for
IGD than those without IGD.

Multiple logistic regressions revealed that those who
met criteria for IGD were more likely to be older, had an
earlier age of onset of play, with primary and secondary
education, were currently students and played MMORPGs
(Table 2). Multiple logistic regression with adjustment
for demographic characteristics revealed that those who
play ‘“World of Warcraft’remained significantly associated
with meeting IGD criteria (Table 3). Figures 1 and 2
show the relationship between IGD, GHQ-12 and SPIN.
After adjusting for sociodemographic characteristics and
the score in other scales, these relationships remained
significant throughout the regression models (Table 4).

Table 2. Sociodemographic Correlates of Internet Gaming Disorder

Internet Gaming—Mythily Subramaniam etal 178

Discussion

The prevalence of IGD among a sample of online gamers
was 17.7%. A previous study from Singapore reported that
17.1% of adolescents reported “excessive use” of the
internet, where excessive use was defined as internet use of
more than 5 hours a day.* Yen et al* have suggested that
sociocultural differences might partly account for the higher
prevalence of internet addiction in some Asian countries than
in the United States.” The authors proposed that in Asian
countries where academic success is highly sought after, and
adolescent face strong competition in the school environment,
the “internet provides a virtual world in which they can
temporarily forget the stress of academic performance”.
These influences may partly explain the high prevalence of
IGD among current online gamers in Singapore.

. 16D Multiple Logistic Regression
Variable No Yes
n % n % OR 95% ClI P Value”
Age Mean (SD) 23.5 4.9 24.0 5.6 1.1 1.1 1.2 <0.0001
Age of onset Mean (SD) 13.5 42 13.2 3.8 0.9 0.9 1.0 0.017
Female 300 83.8 58 16.2 Ref.
Sex Male 500 81.4 114 18.6 1.0 0.7 1.5 0.965
o Singapore citizen 763 82.4 163 17.6 Ref.
Nationality
Permanent resident 37 80.4 9 19.6 1.3 0.6 2.9 0.502
Chinese 741 82.1 162 17.9 Ref.
Ethnic group Malay 35 83.3 7 16.7 0.9 0.2 3.2 0.830
Indian 17 85 3 15 1.0 0.4 2.5 0.929
Others 7 100 0 0
University 265 82.6 56 17.4 Ref.
Primary 16 66.7 8 333 3.4 1.2 9.4 0.019
Secondary 12 63.2 7 36.8 43 1.5 12.4 0.008
Education level (completed) ‘O’T/*N** level 133 79.6 34 20.4 1.3 0.8 23 0.301
‘A’ level 115 85.8 19 14.2 0.8 0.4 1.5 0.498
ITE 23 82.1 5 17.9 1.1 0.4 3.0 0.910
Polytechnic and other diplomas 236 84.6 43 15.4 0.9 0.6 1.4 0.606
Unemployed 30 85.7 5 14.3 Ref.
Student 404 81.5 92 18.5 1.8 1.1 2.9 0.028
Employment Employed 362 83 74 17 0.9 0.3 2.6 0.889
Housewife/husband 4 80 1 20 1.0 0.1 10.4 0.973
MMORPG 540 79.9 136 20.1 1.6 1.0 24 0.032
Type of game played! MOBA 431 80.3 106 19.7 1.3 0.8 1.9 0.243
FPS 530 81.8 118 18.2 0.9 0.6 1.4 0.797

FPS: First-person shooter; IGD: Internet gaming disorder; ITE: Institute of Technical Education; MMORPG: Massively multiplayer online role-playing

games; RTS\MOBA: Real time strategy/multiplayer online battle arena
*<0.05 significant.

"Equivalent to Grade 10.

‘Exams taken after 4 years of secondary education.

SEquivalent to Grade 12.

Multiple logistic regression adjusting for sociodemographic characteristics.
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Table 3. Specific Online Games Played by Respondents and Associations with Internet Gaming Disorder

Current Gamers IGD Multiple Logistic Regression Multiple Logistic Regression
(n=972) (n=172) Adjusting for Sociodemographic Adjusting for Sociodemographic
Yes Yes Characteristics Characteristics and Other Games
n % n % OR 9(530IA) VaTue OR 92‘:%) Va'Tue
a) Massively multiplayer
online games role-playing
games (MMORPG)
1) Runescape 184 18.9 38 22.1 1.3 0.9 2.0 0.168 1.2 0.7 1.8 0.545
2) Eve 10 1 4 2.3 3.1 0.9 11.5 0.086 2.6 0.7 10.5 0.173
3) World of Warcraft 184 18.9 43 25 1.6 1.0 2.4 0.031 1.6 1.0 2.5 0.040
4) MapleStory 439 452 87 50.6 1.4 1.0 2.0 0.074 1.3 0.9 2.0 0.139
5) Guild Wars 2 107 11 22 12.8 1.2 0.7 2.0 0.549 1.0 0.6 1.9 0.939
6 iz;\gfcs The Old 37 3.8 7 4.1 0.9 0.4 23 0900 08 0.3 21 0.643
7) Elder Scrolls Online 51 52 8 4.7 0.8 0.4 1.8 0.634 0.7 0.3 1.7 0.432
8) Others 193 19.9 33 19.2 0.9 0.6 1.3 0.469 0.9 0.5 1.4 0.522
b) Real-time strategy (RTS)/
multiplayer online battle arena
(MOBA)
D ]()];f;r:)ez"fthe Ancients 34 395 75 436 13 0.9 19 0160 11 0.7 17 0593
2) Star Craft 2 147 15.1 27 15.7 1.0 0.7 1.7 0.869 0.9 0.6 1.5 0.792
3) Others 138 14.2 24 14 0.9 0.6 1.5 0.765 0.9 0.5 1.5 0.714
¢) First-person shooter (FPS)
1) Counterstrike 459 47.2 85 49.4 1.1 0.8 1.6 0.485 1.0 0.7 1.5 0.900
2) Call of Duty: Ghosts 153 15.7 26 15.1 0.9 0.5 1.4 0.595 0.8 0.4 1.3 0.291
3) Team Fortress 2 188 19.3 30 17.4 0.8 0.5 1.3 0.443 0.7 0.4 1.2 0.172
4) Battlefield 4 199 20.5 37 21.5 1.0 0.7 1.6 0.879 1.0 0.6 1.6 0.954
5) Blacklight: Retribution 33 34 10 5.8 1.7 0.8 3.9 0.187 2.0 0.8 5.0 0.139
6) Others 133 13.7 23 13.4 1.0 0.6 1.6 0.883 1.1 0.7 2.0 0.656
d) Others 193 19.9 25 14.5 0.7 0.4 1.0 0.077 0.7 0.4 1.1 0.128

Comparison across studies is difficultas questionnaires as
well as sampling methodologies vary widely. A study from
France using a modified Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition-Text Revision (DSM-
IV-TR) substance dependence adapted scale reported that
among MMORPG players, 27.5% of subjects screened met
addiction criteria to MMORPGs.*® A study from Hungary
on 5045 secondary school students using the Problematic
Online Gaming Questionnaire Short-Form (POGQ-SF), and
latent class analysis revealed 8.2% of gamers (4.6% of total
sample) belonged to the high risk group.*” While Festl et al®
measured problematic game use with the Gaming Addiction
Short Scale (GAS) on 580 adolescents, 1866 younger and
1936 older adults (overall n =4382) and reported that 3.7%
of the respondents could be considered problematic users,

the percentage of problematic gamers among adolescents
was higher at 7.6%. Using random cluster sampling and
the GAS in a sample of 920 participants recruited from 4
secondary schools in different districts of Hong Kong, Wang
et al*® found the prevalence of gaming addiction to be 13%.

Increasing age was a significant risk factor for IGD. The
mean age of those with IGD was 24.1 years in our sample,
while that of the overall sample was 23.7 years. It has been
pointed out that computer games are no longer aimed at
the adolescent audience® but also at adults. Our study also
highlights the need to examine IGD not justin school-based
population but also among those in institutions of higher
learning as well as young working adults. Age of onset
was another important factor associated with IGD with
those initiating play at an earlier age showing a significant
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Table 4. Relationship between Internet Gaming Disorder and GHQ-12, SPIN and SWLS Scores among Current Online Gamers

IGD Multivariate Logistic Regression Multivariate Logistic Regression
Adjusting for Sociodemographic Adjusting for Sociodemographics
No Yes Characteristics Characteristics and Other Variables®
n % n % OR 95% ClI P Value OR 95% ClI P Value
GHQ-12 cutoff score 3+ 142 18.3 77 47.8 4.6 3.1 6.7 <0.001 34 22 5.4 <0.001
SPIN cutoff point of 19+ 240 33.1 81 56.3 2.7 1.9 4.0 <0.001 2.0 1.3 3.2 <0.001

Mean SD Mean SD

SWLS total score 21.2 6.9 18.5 6.5 0.95

0.92 0.97 <0.001 0.97 0.94 0.998 0.038

GHQ-12: General Health Questionnaire-12; SPIN: Social Phobia Inventory; SWLS: Satisfaction with Life Scale

“Adjusted for any 2—GHQ-12, SPIN and SWLS scores as applicable.

association with IGD. Our findings are similar to that of
Achab etal*who reported thata young age of online gaming
onset was a stronger variable associated with MMORPG
addiction compared to the number of years of play.

MMORPGs mix the genres of role-playing video games
and massively multiplayer online games, involving a large
number of players in a virtual environment interacting
via ‘Avatars’ with each other.'® Playing MMORPGs
was a significant predictor of IGD after adjusting for
sociodemographic factors in our study. Our results are
similar to that reported by others. In a sample of 696
MMORPG players, achievement, socialising, and escapism
motivations were found to be predictive of addictive play,
and together with gender accounted for 19% of variance
in the MMORPG addiction score.®® In a sample of 175
primarily Dutch MMORPG players, escapism and game
mechanics predicted excessive gaming over and above the
contribution of the time spent gaming, together explaining
46% of the variance in problematic gaming.’' It has been
suggested that the social, multiplayer nature of the game
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Fig.1. Graph showing psychological distress as measured by GHQ-12 among
those respondents with IGD versus those without IGD. IGD: Internet gaming
disorder; GHQ-12: General Health Questionnaire-12. GHQ-12 cutoff scores
of 3 and more signify distress. P <0.001.
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may increase the desire to play or there might be an element
of peer pressure that leads to continued playing among
MMORPG players.® Structural game characteristics such as
positive reinforcements within the game may also support
and encourage problematic behaviour in MMORPG play.*

While, overall the most popular game was ‘Counterstrike’,
the most popular MMORPG in this sample was
‘MapleStory’, which currently has over 11 million account
holders worldwide.** However, adjusting for demographic
characteristics and other games played revealed that only
those who played ‘World of Warcraft’ were consistently
associated with IGD, however, we are unable to explain
this finding.

Distress as measured by GHQ-12 and social anxiety as
measured by SPIN were higher while the mean score on
satisfaction with life scale were significantly lower among
those who met criteria for IGD. As compared to those who
did not meet criteria for IGD, more than twice of those
meeting IGD criteria expressed significant distress (GHQ
>3). A growing number of studies indicate that internet
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Fig. 2. Graph showing social phobia as measured by SPIN among those
respondents with IGD versus those without IGD. IGD: Internet gaming
disorder; SPIN: Social Phobia Inventory. SPIN cutoff scores of 19 and above
are indicative of social phobia. P <0.001.
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gaming addiction is associated with various negative
consequences. Wei et al> reported a positive correlation
between online gaming hours and depressive symptoms
in their internet-based study among 722 online gamers in
Taiwan. Wenzel et al*® similarly found a high prevalence
of self-reported depression and anxiety with increasing
playing time among Norwegian adults. Alongitudinal study
by Seay et al* suggests that low psychological well-being
results in game addiction, and not vice versa. The authors
postulate that with increasing severity of depression, the
self-regulatory processes are blunted and they become
less effective in preventing problematic use. Thus, while
depression is not a necessary precursor of problematic use,
they suggest its presence may catalyse and accelerate the
development of problematic use.

Our study also found that the majority of those who met
the criteria for IGD also met the criteria for social phobia
as assessed by SPIN (56.2%). A cross-sectional study
by Lo et al’’ reported significant differences in degree of
social anxiety among the heavy, light, and non-players of
online games, with heavy players experiencing significantly
higher levels of social anxiety compared to both light and
non-players. Several researchers have suggested that social
interaction in online games particularly appeals to people
who are socially unskilled; who may nothave an active social
life in their offline lives; and feel anxious over establishing
real-life interpersonal relationships.’®%

Festl et al® examined the implications of problematic
game use on psychosocial well-being; their data showed a
significant negative relationship between life satisfaction
and problematic game use. Lemmens et al® similarly
found a negative correlation between scores on the Game
Addiction Scale (GAS) and life satisfaction. A panel
study by Lemmens et al® similarly suggests that social
competence, self-esteem, and loneliness were significant
predictors of pathological gaming 6 months later.

The strengths of the study include the relatively large
sample size, the firstuse of the IGD diagnostic scale based on
DSM-5 and the collection of data that was largely complete
(overall missing data was less than 2.5%) and verification of
unique internet protocol (IP) addresses by the data manager.
Theresults ofthe study musthowever, be considered in view
of'some of the limitations to the study. The sample was self-
selected which might affect generalisability of the findings.
It is possible that heavy gamers may not have participated
as they may have felt that the study was stigmatising and
casual gamers may have felt that the study does not apply
to them though the flyers advertising the study clearly
indicated that both gamers with different habits and non-
gamers could participate in the study. All measures were
self-reported and were not verified by a trained clinician.
Although an online, anonymous survey format may facilitate

greater self-disclosure, the self-administered nature of the
questionnaire is less robust than directed interviewing.
Self-administered online questionnaires have been used
in other studies in these fields and have been described as
a satisfactory method.!® Research has also indicated that
self-diagnosis correlates with standardised measures of
addiction, suggesting that the individual’s perception of
problems can be relatively accurate.®* The IGD measure
is yet to be clinically validated in Singapore’s population.
Thus, it is possible that there are false positives leading to
a higher than true prevalence rate.

Itmustalso be pointed out that the pathophysiology of IGD
remains contentious. The concept of IGD could evolve in
the future as researchers have argued the need for a deeper
consideration of the developmental, social and cognitive
processes involved in internet gaming.®*% Researchers have
also suggested that gaming does notalways occur online, and
to encompass both online and offline gaming they propose
the use of ‘video-gaming disorder’® as an alternative to
IGD. Future research is thus needed to understand the
phenomenon better and studies must be conducted using
random samples to establish the clinical validity and true
prevalence of the disorder in the population.
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Pamela YF Tan, mess, mrcos, rams, Vasuki Utravathy, 2, Lin Yoke Ho, 2, Soo Geok Foo, 3, Kelvin KH Tan, mess, Frcos, Fams

Abstract

Introduction: Denial of smokingstatus by pregnantwomen presentsamissed opportunity
for referral to smoking cessation programmes that are shown to be effective in helping
them quit smoking. Materials and Methods: A cross-sectional epidemiological survey was
conducted todetect the true prevalence of active smoking pregnant patientsand theaccuracy
of self-reporting, investigate the sociodemographic risk factors and test the knowledge of
pregnant patients on adverse effects of smoking. This involved 972 antenatal patients of
a maternity hospital where participants completed a sociodemographic data survey and
answered a knowledge questionnaire. Urine cotinine testing was carried out after informed
consent. Results: The prevalence of active smokers was 5.2% (n = 50) with 3% (n = 29)
being light smokers and 2.2% (n = 21) being heavy smokers. This was significantly higher
than self-reported active smoking status of 3.7% (n = 36; P = 0.02). The Malay race, being
aged less than 20 years and not having tertiary level qualifications independently increased
the likelihood of being an active smoker. Knowledge of the adverse effects of smoking
was generally good with a mean total score of 8.18 out of 10 but there were differences
amongst the non-smokers, passive smokers, light smokers and active smokers (P = 0.012).
Conclusion: While the prevalence of active smoking among pregnant women is low in
Singapore compared to other countries, this study substantiated the unreliability of self-
reporting of smoking status in the pregnant population which could complicate referral
to smoking cessation programmes. The lower awareness of the harms of smoking during
pregnancy among smokers highlights a potential area for improvement.

Ann Acad Med Singapore 2016;45:184-90
Key words: Pregnancy, Reproducibility of results, Truth disclosure, Urine cotinine

Introduction

The adverse effects of smoking in pregnancy have
been well documented.! Apart from general health risks,
expectantwomenwho smoke are also atan increased risk of
spontaneous miscarriage, pretermdelivery and intrauterine
growth retardation with resultant higher incidences of
perinatal morbidity and mortality. Pregnancy presents a
particularly important time to initiate smoking cessation
intervention for women because of a mother’s enhanced
motivation to protect her foetus. Data has suggested that
women who stopped smoking before 15 week’s gestation
had similar spontaneous preterm birth rates and small for

gestational age infants as non-smokers, indicating that
these severe adverse effects of smoking may be reversible
if smoking is stopped early in pregnancy.? Furthermore,
smoking cessation interventions have been shown to be
effective inreducing continued smoking into late pregnancy;,
reducing the proportion of babies with low birth weightand
preterm births as well as at increasing birth weight.® These
findings have supported the need for smoking cessation
programmes directed specifically at pregnant women.

In clinical practice, smoking cessation interventions are

made available to pregnant women who verbalise their
smoking status during the maternity booking visit. With
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increasing education about the hazards of smoking during
pregnancy, patient denial of smoking may represent a
socially desired response rather than true non-smoker
status and these susceptible individuals will not be referred
to smoking cessation services and receive the appropriate
support to stop during pregnancy. Previous research has
demonstrated varying degrees of concordance between
self-reporting and various biochemical markers of nicotine
intake, with studies suggesting up to a quarter of pregnant
smokers are missed with purely self-reporting.**

While the prevalence of daily smoking in local female
Singapore residents aged 18 to 65 years was low at 3.4%,
the smoking rate was highest among young adults aged
18 to 29 years, and had increased in females aged 18 to
29 years from 6.6% in 2004 to 9.1% in 2007.1° This is a
particularly worrying trend as that female population also
coincides with the reproductively active age group. Lower
socioeconomic statusand educational levelsare significantly
associated with smoking and nicotine dependence.'* Distinct
ethnic differences in nicotine dependence have also been
previously studied, revealing that Malays had a higher
prevalence compared to Indians and Chinese.*?

There has been no study in multiracial Singapore which
has assessed the antenatal prevalence of smoking and the
robustness of self-reporting to identify pregnant smokers,
hence this study was performed to fill this crucial gap
in knowledge that would help shape future healthcare
strategies.

Materials and Methods

A cross-sectional epidemiological survey of randomly
sampled patients attending antenatal clinics at KK Women’s
and Children’s Hospital was performed between July and
August 2010. As the largest maternity facility in Singapore,
the hospital provides care for over 12,000 women and their
babies every year. This amounts to about one-third of the
total number of babies born in Singapore. The patients have
a wide ranging array of sociodemographic profiles that is
reflective of the Singaporean population. This study was
approved by the hospital’s independent ethics committee
(Centralised Institutional Review Board). Women were
asked for their smoking status when they stepped into
the clinic and were recorded as current active, former,
passive (non-smoker with a spouse who smokes or living
in an environment with frequent exposure to smoke) or
non-smokers. After handing in their sample of urine for
a dipstick test for alboumin and glucose (done routinely at
each clinic visit), a participant information sheet outlining
the details of the study was given to each pregnant woman
and the women had the option to opt out of the study if they
desired. As the patient had reported smoking status prior to
handing in their urine sample and reading the participant

information sheet, they would not be able to change their
self-declared smoking status.

Participants filled up a survey form of sociodemographic
data including race, age, marital status, highest level of
education, job and religion, as well as a short questionnaire
on their awareness of the adverse effects of smoking. The
questionnaire comprised of 10 questions with 5 relating to
the general adverse effects of smoking on health, 3 questions
on the effects of smoking on pregnancy and 2 questions on
the effects of passive smoking (Appendix 1).

All women who opted to be included in the study had
their urine sample results and forms tagged with a code
number to allow analysis of the data to be carried out
anonymously. As cotinine is derived only from nicotine
metabolism, its measurement in urine is a good indicator of
recent nicotine exposure. Cotinine testing was carried out
using commercially available kits (Accutest® NicAlert™)
and those performing the test were blind to the women’s
reported smoking status. The urine cotinine dipsticks were
able to quantify the amount of exposure in the last 72 hours
into 4 categories: non-smoker (level O corresponding to
0 to 10 ng/mL of cotinine equivalents), passive smoker
(level 1-2 corresponding to 10 to 100 ng/mL of cotinine
equivalents), light smoker (level 3-4 corresponding to 100
to 500 ng/mL of cotinine equivalents) and heavy smoker
(level 5-6 corresponding to more than 500 ng/mL of cotinine
equivalents). The sensitivity and specificity at a 100 ng/mL
level were described by the NicAlert™ producer as 87%
and 100% respectively. Self-declared active smokers were
referred to a smoking cessation counsellor for intensive
counselling involving an initial one-on-one therapy session
outlining a plan for cessation and subsequent follow-up
consults and phone sessions.

The prevalence of cotinine validated current smoking
and self-reported current smoking were determined and
compared (one-sample test of equality of proportions)
using SPSS. Statistical significance of differences between
categorical variables was determined using Pearson’s x2
test. T-tests and ANOVA (analysis of variance) were used
to compare continuous patient characteristics by smoking
status and cotinine concentration including comparison
of questionnaire results. Stepwise logistic regression
analyses were used to assess associations between subject
characteristicswith reported smoking status, urinary cotinine
concentrations and questionnaire results. Characteristics
included inthe analysis were age, ethnicity, religion, marital
status, highest level of education achieved and vocation.

Results

In total, 972 participants took part in the 1-month study
period. None of the pregnant women approached to
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participate in the study declined. Excluding 2 participants
with missing urine cotinine data, the prevalence of active
smokers was 5.2% (n = 50), with 3% (n = 29) being light
smokers and 2.2% (n = 21) being heavy smokers (Table 1).
This is in comparison to the self-reported active smoking
status of 3.7% (n = 36). Proportion of self-reported status
was significantly lower than cotinine validated smoking
status (P = 0.02).

One of the 36 self-reported smokers had a negative
urine cotinine test which might have reflected that the last
smoking episode was more than 72 hours ago. There was
also a significantly larger population of patients whose
levels of urine cotinine were equivalent to passive smokers
(n = 566) than self-declared passive smokers (n = 217);
101 (72.1%) out of 140 self-reported ex or former smokers
had levels of urine cotinine equivalent to that of a passive
smoker while 5 (3.6%) were classified as light smokers
and 6 (4.3%) were heavy smokers according to the urine
cotinine test (Table 2).

Analysis of the demographics of the study population
(Table 3) revealed that the Malay race had the highest
proportion of passive smokers (70%), light smokers (4.9
%) and heavy smokers (4.3%) according to the urine
cotinine tests. This trend was similarly reflected for the
Muslims in this study. While most of the active smokers
fell into the 20 to 29 age group (n = 24) followed by the 30
to 39 age group (n = 15), those aged less than 20 years old
had the highest proportion (22.7%) of smokers. A higher
proportion of singles were smokers (11.7%) compared to the
married women (4.8%); 33 (8.8%) out of 375 of those with
education of up to secondary school were active smokers
as compared to 3 (1.1%) of the 267 who had attended
university. When categorised according to employment
status, the unemployed had the highest proportion of active
smokers (9.4%), followed by the housewives (6.3%) and
then the students (5%).

Stepwise logistic regression showed that Malays were
more likely to be active smokers than Chinese (odds ratio
[OR]: 3.45; Cl, 1.56 to 7.64; P value 0.002); smokers were
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Table 1. Categorisation of Pregnant Women into Smoker Status Based
on Urine Cotinine Results and Self-Reported Smoking Status in
Pregnancy (n = 972)

Urine Cotinine Frequency Self-Reported  Frequency
Results n (%) Smoking Status” n (%)
Non-smoker 354 (36.4) Non-smoker 579 (59.6)
Passive smoker 566 (58.2) Passive smoker 217 (22.3)
Light smoker 29 (3.0) .
50 (5.2)  Active smoker 36 (3.7)

Heavy smoker 21 (2.2)

Ex-smoker 140 (14.4)
Missing data 2(0.2)
Total 972 (100) Total 972 (100)

“Inaccurate self-reporting rate: P value 0.02.

more likely to be less than 20 years old (OR: 5.88; ClI,
2.44 10 14.1; P value 0.00) and having a highest education
level of junior college (high school equivalent) or a
vocational college like polytechnic or Institute of Technical
Education (ITE) compared to being a university graduate
was associated with a higher likelihood of smoking (OR:
2.99; Cl, 1.42 t0 6.22; P value 0.003).

Knowledge of the adverse effects of smoking was
generally good with a mean total score of 8.18 out of 10
(Table 4). Stratifying the patients by the urine cotinine
levels, there was a difference in knowledge between the
non-smokers, passive smokers, light smokers and active
smokers (P = 0.012), with the non-smokers scoring the
highest for awareness.

Discussion

The prevalence of active smoking pregnant patients in
Singapore as validated with urine cotinine measurements
was low at 5.2%. In comparison to other countries, where
cotinine validated figures of current smokers reached 28%
to 30%?8 and inaccurate self-reporting rates approached the
highest rate of 38%,® the figures in the study were slightly

Table 2. Cross Tabulation of Declared Smoking Status with Classification by Urine Cotinine

Urine Cotinine by 4 Categories”

Declared Smoking Status Non-Smoker Passive Smoker Light Smoker Heavy Smoker Total

n (%) n (%) n (%) n (%) n (%)
Non-smoker 266 (46.0) 302 (52.2) 6 (1.0) 4(0.7) 578 (100)
Passive smoker 59 (27.3) 149 (69.0) 5(2.3) 3(1.4) 216 (100)
Ex-smoker 28 (20.0) 101(72.1) 5(3.6) 6 (4.3) 140 (100)
Active smoker 1(2.8) 14 (38.9) 13 (36.1) 8(22.2) 36 (100)
Total 354 (36.5) 566 (58.3) 29 (3.0) 21(2.2) 970 (100)

“Excluding 1 non-smoker and 1 passive smoker with missing cotinine data.
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Table 3. Maternal Age, Ethnic Group, Religion, Marital Status, Highest Level of
Status Using Urine Cotinine Levels”

Education Reached and Employment Status in Relation to Smoking

Characteristics Non-Smoker Passive Smoker Light Smoker Heavy Smoker Total
Age
<20 (4.7) 8(18.2) 26 (59.1) 6 (13.6) 4(9.1) 44 (100)
20 - 29 (52.1) 165 (33.5) 303 (61.6) 15 (3.0) 9 (1.8) 492 (100)
30 -39 (42.5) 168 (41.8) 219 (54.5) 7(1.7) 8 (2.0) 402 (100)
>40 (0.7) 5 (71.4) 2 (28.6) 0 (0.0) 0(0.0) 7 (100)
Missing data 8 16 1 0 25
Total (100) 346 (36.6) 550 (58.2) 28 (3.0) 21 (2.2) 945 (100)
Race
Chinese (36.1) 155 (44.3) 184 (52.6) 7(2.0) 4(1.1) 350 (100)
Malay (35.8) 72 (20.7) 243 (70.0) 17 (4.9) 15 (4.3) 347 (100)
Indian (16.8) 72 (44.2) 86 (52.8) 4 (2.5) 1(0.6) 163 (100)
Others (11.3) 55 (50.0) 53 (48.2) 1(0.9) 1(0.9) 110 (100)
Total (100) 354 (36.5) 566 (58.4) 29 (3.0) 21(2.2) 970 (100)
Religion
None (12.0) 50 (43.1) 62 (53.4) 3(2.6) 1(0.9) 116 (100)
Christian/Catholic (12.1) 61 (52.1) 54 (46.2) 1(0.9) 1(0.9) 117 (100)
Muslim (43.3) 94 (22.4) 289 (68.8) 21 (5.0) 16 (3.8) 420 (100)
Buddhist (21.5) 87 (41.6) 116 (55.5) 3(1.49) 3(1.49) 209 (100)
Hindu/Sikh (11.1) 62 (57.4) 45 (41.7) 1(0.9) 0 (0.0) 108 (100)
Total (100) 354 (36.5) 566 (58.4) 29 (3.0) 21(2.2) 970 (100)
Marital status
Single (7.9) 13 (16.9) 55 (71.4) 9 (11.7) 0(0.0) 77 (100)
Married (84.2) 316 (38.7) 461 (56.4) 20 (2.4) 20 (2.4) 817 (100)
Separated/divorced (7.8) 25(32.9) 50 (65.8) 0(0.0) 1(1.3) 76 (100)
Total (100) 354 (36.5) 566 (58.4) 29 (3.0) 21 (2.2) 970 (100)
Highest level of education
Secondary or less (38.7) 113 (30.1) 229 (61.1) 16 (4.3) 17 (4.5) 375 (100)
Junior college (9.2) 27 (30.3) 58 (65.1) 2(2.2) 2(2.2) 89 (100)
Polytechnic/ ITE (24.6) 73 (30.5) 156 (65.3) 8(3.3) 2(0.8) 239 (100)
University (27.6) 141 (52.8) 123 (46.1) 3(1.1) 0(0.0) 267 (100)
Total (100) 354 (36.5) 566 (58.4) 29 (3.0) 21(2.2) 970 (100)
Occupation
Employed (51.2) 184 (37.0) 296 (59.6) 10 (2.0) 7(1.4) 497 (100)
Unemployed (13.2) 41 (32.0) 75 (58.6) 8(6.3) 4(3.1) 128 (100)
Student (2.1) 3(15.0) 16 (80.0) 0 (0.0) 1(5.0) 20 (100)
Retired (0.5) 4(80.0) 1 (20.0) 0(0.0) 0(0.0) 5 (100)
Housewife (33.0) 122 (38.1) 178 (55.6) 11 (3.4) 9(2.8) 320 (100)
Total (100) 354 (36.5) 566 (58.4) 29 (3.0) 21(2.2) 970 (100)

ITE: Institute of Technical Education
“n = 970, with percentages in brackets.

more reassuring as the pregnant population had amuch lower
prevalence and only a 1.5% point difference between self-
reported and cotinine validated smoking status. However,
even with a low prevalence of smokers in the pregnant
population, there appeared to be a significant discordance

between self-reports of smoking status and urinary cotinine
assays at antenatal visits (P value 0.02). From results of
the study, self-reporting did not appear to be a valid and
reliable indicator of smoking status in comparison to the
urine nicotine test.
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Table 4. Questionnaire Scores According to Urine Cotinine Classification”
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Mean Score for General

Mean Total Correct Scores

Mean Score for Pregnancy ~ Mean Score for Effects of

Smoking Status Max = 10 Effects Effects Passive Smoking
Max =5 Max = 3 Max = 2
Non-smoker (n = 354) 8.39 (2.28) 4.39 (1.16) 2.48 (0.83) 1.52 (0.74)
Passive smoker (n = 566) 8.14 (2.39) 4.38 (1.14) 2.37 (0.93) 1.39 (0.80)
Light smoker (n = 29) 7.28 (2.25) 4.00 (1.23) 2.14 (0.83) 1.14 (0.88)
Heavy smoker (n = 21) 7.19 (2.09) 3.95 (1.24) 2.19 (0.75) 1.05 (0.92)
Total (n = 970) 8.18 (2.35) 4.36 (1.15) 2.40 (0.89) 1.42 (0.79)

“Standard deviation in brackets.

Interestingly, one (2.8%) out of 36 self-reported active
smokers had a negative urine cotinine test and 14 (38.9%)
had a urine cotinine level that was indicative of passive
smoking. This may indicate that the last smoking episode
was more than 72 hours ago or could be a reflection of
the higher clearance of nicotine and cotinine in pregnant
women as suggested by previous research* where the half
life of cotinine was 8.8 hours compared to 16.6 hours in
the non-pregnant state. Thus, this biochemical method may
alsounderestimate the true prevalence of pregnant smokers.

There was a significantly larger population of patients
who tested positive for passive smoking levels of urine
cotinine than self-declared passive smokers. This may be
accounted for by a high proportion of former smokers who
had declared themselves to be ex-smokers and not passive
smokers but are still living in a home environment with
spouses or relatives who smoke as 72.1% of ex-smokers
had levels of cotinine in their urine equivalent to passive
smokers. Second, thismay also have reflected environmental
exposure and the widespread prevalence of cigarette smoke
in public areas that may have endangered maternal health
without their knowledge. The Smoking (Prohibition In
CertainAreas) Act was most recently updated on 15 January
2013 and involved an extension of the ban on smoking in
indoor public areas, common residential areas and outdoor
playgrounds, fitness corners and sports facilities. A long-
term policy goal to prohibitsmoking inall public areas except
designated smoking points may help curb the adverse effects
of passive smoke and it would be of interest to know if the
proportion of passive smokers detected by urine continine
after extension of the ban would be significantly decreased
compared to the study results.

Despite strict implementation of policies and legislation
in Singapore to reduce the prevalence of smoking, there
has been an increasing rate of smokers among females. A
previous study on smoking and nicotine dependence in
Singapore®® had indicated that the Malay ethnic community
andthe lower educated group of Singaporeans aged 18to 34
yearswere more likely to smoke. Our findings are consistent
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with this study. However, while in that study, the odds of
smoking were lower in the economically inactive groups
of students and homemakers compared to those employed,
this study found a higher proportion of smokers among
housewives and the unemployed. Also, current smokers
weremore likely to be divorced or separated in that previous
study while in this study, single pregnant patients formed
the highest proportion of active smokers.

Knowledge of the adverse effects of smoking was high,
reflecting good public health message dissemination.
However, there were still differences in levels of knowledge
between smokers and non-smokers. A confounding factor
could be that smokers in general had a lower education
level than non-smokers and hence might fare poorer in
knowledge questionnaires. Furthermore, knowledge does
not necessarily translate to behavioural modification and
active smokers still require support from tailored smoking
cessation programmes to provide significant health benefits
to both mother and child.

Thisstudy substantiated the unreliability of self-reporting
of smoking status in the pregnant population. It showed that
asignificant proportion of smokers could be missed and not
referred to prenatal smoking cessation programmes. Further
research is needed to elucidate how smoking patients can be
ethically identified in a way that makes economical sense
formaximal interventional efficacy. Suggestionsto improve
detection of smokersinclude extension of the single question
assessment approach at first visit to a more comprehensive
assessmentat each trimester with an appropriately developed
line of prompts aimed at encouraging the smokers to self-
report. A biochemical validation of smoking status such
as the urine cotinine dipstick or a carbon monoxide breath
test could also be employed as part of the standard array of
tests at first visit to screen all women. It had been suggested
that a carbon monoxide breath test at maternity booking
could increase the identification of pregnant smokers to
95%.® However, a cost-benefit analysis of such a strategy
would have to be performed before the introduction of this
measure. Apart from using biochemical means to screen
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for smokers, point-of-care testing with urine cotinine and
feedback in subsequent antenatal visits used in intervention
programmes has been shown to significantly reduce smoking
during pregnancy and increase birthweight'” and could be
incorporated in a smoking cessation programme.

Future studies are needed to evaluate the characteristics
of smokers including multiparity and number of smokersin
the household. Previous literature had shown that awoman
whowas multigravidawas more likely to continue smoking
during pregnancy and also if she had a partner who smoked.®
It is probably necessary to expand smoking cessation
strategies to address other smokers in the household to
collectively encourage pregnant smokers to quit prenatally
and continue to stay smoke-free even after delivery.

Conclusion

This study revealed the true prevalence of actively
smoking pregnant patients seen in antenatal clinics by
comparing self-reported smoking status of pregnant patients
with their smoking status validated by means of a urine
cotinine measurement. Although prevalence was low at
5.2%, there was a statistically significant rate of inaccurate
self-reporting (current smokers who deny smoking status)
highlighting the need to address pregnant smokers who
had no access to smoking cessation programmes. The
antenatal population is no different from the general female
population in having lower socioeconomic status and
educational level as significant risk factors for smoking.
Pregnant women were generally well informed about the
adverse effects of smoking and the effects of secondhand
smoke on pregnancy; however there were still statistically
significant differences in knowledge of non-smokers and
smokers, hence these information gaps represent an avenue
for further enhancement of smoking cessation strategies.
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Appendix 1
Questionnaire
Circle the Number That Corresponds to Your Answer 1-True 2-False 3-Unsure
1) Smoking leads to a 2 to 4 times increased risk of heart disease. 1 2 3
2)'Chronic smokers are likely to suffer from permanent lung damage resulting in lung and heart 1 9 3
failure, and cancer.
3) Smoking causes a higher risk of stroke by more than 4 times. 1 2 3
4) Smokers have an increased risk of kidney, stomach, cervical, mouth, throat and tongue cancer. 1 2 3
5) Smoking can cause bad breath, discoloured teeth and premature wrinkling and ageing. 1 2 3
6) Smoking affects fertility for both males and females. 1 2 3
7) Qigarette smoking during pregnancy increases the risk of miscarriage, prematurity and low birth 1 2 3
weight in the foetus.
8) Nicotine from cigarette smoke crosses the placenta and can also pass into the breast milk affecting 1 2 3
the baby.
9) Sm_okerjs child_ren are morg likely to get bronchitis, pneumonia, and other chest infections, 1 2 3
especially in the first year of life.
10) Non-smokers living with smokers have a 35% increased risk of getting lung cancer. 1 2 3
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Abstract

Introduction: A paradigm shift appears to have occurred worldwide in surgery for
primary hyperparathyroidismwith the advent of sensitive preoperative imaging techniques.
Preoperative imaging for parathyroid adenoma localisation was not found to be useful
in a study conducted in Singapore in the 1990s. This study aimed to explore what the
change has been in preoperative localisation tools compared to the previous study and if
the ability of these tools to correctly localise pathologic parathyroid glands has improved.
Materials and Methods: A retrospective review of patients who had surgery for primary
hyperparathyroidism at our institution during the period 2005 to 2014 was carried out.
Individuals with positive, as opposed to those with negative preoperative imaging, were
compared with regard towhether they underwent limited focal or bilateral neck exploration.
Length of hospital stay (LOHS) was also compared between patients who underwent limited
versus bilateral exploration. Results: Fifty-eight patients who had preoperative imaging
and surgery were evaluated. True positive rates of sestamibi, ultrasound and 4-dimensional
(4D) computed tomography (CT) scans were 63.8%, 72.4% and 90%, respectively. Eighty
percentof patientswho had positive localisation had limited exploration. LOHS was 2.8 days
(1.6, 4.8) and 4.3 days (2.1, 9.0) for limited and bilateral exploration respectively, P = 0.011.
Conclusion: Our study highlights the marked change in the surgical landscape for primary
hyperparathyroidisminthe last 2 decadesin Singapore. Improved preoperative localisation
has resulted in a swing from predominantly bilateral, to limited exploration in almost all
cases of primary hyperparathyroidism due to solitary adenoma. LOHS was significantly
shorter in patients who had limited as compared to those who had bilateral exploration.

Ann Acad Med Singapore 2016;45:191-7

Key words: 4D-CT, Localisation, MIBI, Parathyroid, Sestamibi, Ultrasound

Introduction

Primary hyperparathyroidism is a common cause of
hypercalcaemia, particularly in the ambulatory setting with
an estimated prevalence of 1 to 4 cases per 1000 persons.*

The clinical and laboratory diagnosis of primary
hyperparathyroidism is well established in the presence
of elevated serum calcium paired with increased serum
parathyroid hormone (PTH) and the current definitive
treatment of choice for the condition is surgery. Most surgical
data suggest a cure rate of 95% to 98% in experienced
hands with low complication rates.“® The landscape of

surgery for primary hyperparathyroidism has changed
significantly inthe last 2 decades with the advent of sensitive
imaging techniques. The operative strategies have become
increasingly disparate and the technical terms describing
parathyroid operations also differ. Though an assortment of
diverse parathyroidectomy procedures are often described
as “minimally invasive”, the precise surgical technique that
qualifies for the term is controversial.” In general, limited
exploration (LE) surgeries may include focal exploration
which involves examination and excision of 1 parathyroid
gland only or a unilateral exploration that examines the 2
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parathyroid glands located on one side of the neck. Bilateral
exploration (BE) examinesall 4 parathyroid glands.® Though
the outcome of a preoperative localisation procedure
generally does not influence the decision to operate but
simply directs whether to performa BE ora LE, an ongoing
debate has centred on the optimal preoperative localisation
method to be employed to identify the adenomatous gland(s).

Preoperative imaging to localise parathyroid glands
before intended surgery was not found to be useful in a
study conducted 15 years ago at our institution, a large
tertiary teaching hospital.® The study had included patients
with primary as well as tertiary hyperparathyroidism.
Preoperative localisation in patients with primary
hyperparathyroidism in that study conducted during 1990
to 1996, was correct only in 2 of 11 patients by ultrasound
(US)scan, 6 of 15 patients by Technetium (99mTc) sestamibi
(MIBI) scintigraphy and 12 of 29 patients by computed
tomography (CT). These less than satisfactory rates were
reflected in the then prevailing practice of bilateral neck
exploration surgery in all patients.

Advances in imaging modalities along with changes in
institutional practices with respect to diagnostic workup
for primary hyperparathyroidism in the last 2 decades
and a shift towards minimally invasive surgery have
resulted in a greater reliance on preoperative imaging
and localisation.’® The ability of preoperative localisation
methodsto correctly identify pathologic parathyroid glands
has been very variable depending on the patient population
studied (single adenoma versus multiple gland disease),
technique employed (MIBI vs US or CT) and experience
of the operator and centre, with sensitivities ranging from
34% to 100% in published studies.™ Sensitivity of US has
been shown to range from 48.3% to 96.2%, and for MIBI
scintigraphy from 61.4% to 94%.*? Four-dimensional
(4D)-CT is a relatively new multiphase imaging modality
in which the first 3 “dimensions” are multiplanar CT axial
acquisitions with coronal and sagittal reformations. The
fourth “dimension” of 4D-CT is change in enhancement
over time in non-contrast enhanced, arterial, and delayed
(venous) phaseimaging.4D-CT hasbeenreported to be more
sensitive than sonography and scintigraphy for preoperative
localisation of parathyroid adenomas.®

Tertiary hyperparathyroidism has the same biochemical
characteristics as primary hyperparathyroidism. However,
unlike primary hyperparathyroidism which is mostly
due to a single adenoma and which would benefit from
limited explorative or minimally invasive surgery, tertiary
hyperparathyroidism usually has a preceding long standing
secondary hyperparathyroidism phase, most often occurring
in the setting of end-stage renal failure and is almost always
due to multiple gland hyperplasia. Open surgery is thus
required for all patients with tertiary hyperparathyroidism

May 2016, Vol. 45 No. 5

Primary Hyperparathyroidism—Matthew ZW Tanetal 192

and thus, the value of preoperative imaging in it is limited.

The primary aim of our study was to understand whether
there has been a change in preoperative localisation tools
used for primary hyperparathyroidism in Singapore
compared to 2 decades ago and to assess the extent to
whichthe ability of these imagingtoolsto correctly localise
pathologic parathyroid glands hasimproved. Our secondary
aimwas to explore whether there was a difference insurgical
approach employed when imaging was positive with either
USscan, MIBI scintigraphy or 4D-CT as compared to when
it was negative and to see whether there was a difference
in the length of postoperative hospitalisation stay between
the patients who underwent either of the 2 surgeries viz
limited focal versus BE. We also evaluated the biochemical
cure rate achieved with either of the 2 operative modalities.

Materials and Methods

The study was done with prior ethics approval from the
Centralised Institutional Review Board of our institution
(CIRB 2014/480/C) and in accordance with Good Clinical
Practice and the World Medical Association’s Declaration
of Helsinki. The CIRB approval included a waiver of
informed consent.

Patients who had parathyroidectomy during the period
2005 to 2014 were identified from the surgical archives of
our institution. Only those patients with confirmed primary
hyperparathyroidism (as diagnosed by preoperative serum
calcium levels more than the upper range of normal at our
laboratory with a concomitant elevated or inappropriately
normal PTH level, and calculated fractional excretion
of calcium in the urine of more than 1%) were included
in the analysis. Patients with secondary and tertiary
hyperparathyroidism were excluded for the reasons
explained above. Since the general practice at our institution
(as is elsewhere in Singapore) is to perform subtotal/total
parathyroidectomy for patients with multiple endocrine
neoplasia (MEN) irrespective of preoperative imaging
findings, those with MEN as well as those who did not
have preoperative localisation imaging were excluded.
This resulted in 58 patients who could be analysed (Fig. 1).

Caserecords and operative notes were reviewed to obtain
information about the imaging modality performed, duration
between initial biochemical diagnosis and the surgery, and
the type of parathyroid surgery performed (LE vs BE). A
MIBI scan with US scan was denoted as primary imaging.
4D-CT was considered as secondary imaging. Imaging was
considered positive when findings that were in line with
established characteristics for parathyroid adenomason US
scan, MIBIscanor4D-CT were clearly seenand reported.14-1¢
Imaging was considered concordant when both MIBI scan
and sonography showed evidence of parathyroid adenoma
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Parathyroid surgery
(n=360)

Primary Tertiary hyperparathyroidism
hyperparathyroidism (n=298) excluded
(n=62)
Non-MEN (n=39) | | MEN {n=3) excluded
No imaging Underwent both TJSS and
(n=1} excluded MIBT sean (n=58)

Fig. 1. Enumeration of patients.

and denoted as discordant when there was evidence of it by
1 modality and not by the other. The ability of preoperative
localisation imaging in identifying pathological parathyroid
gland(s) was evaluated by examining postoperative
pathology reports with true positivity defined as congruent
findings on imaging (identification of adenoma on US scan,
MIBI scan or 4D-CT) and histopathology.

The impact of positive versus negative imaging was
evaluated with regards to the type of surgery that was
subsequently performed i.e. LE versus BE. Time interval
from the identification of hypercalcaemia to surgery was
compared between patients who had positive versus those
who had negative primary imaging.

Biochemical cure rate was defined as normocalcaemia
at 6-months postoperatively. Inpatient and outpatient notes
were reviewed in order to calculate the length of hospital
stay (LOHS) and the proportion of patients who achieved
biochemical cure.

Statistical analysis was performed using IBM® SPSS®
version 21. Parametric variables were expressed in mean
+ standard deviation (SD). Non-parametric variables were
expressed inmedian (25" to 75" percentile). The independent
samples t-test was used in all the comparisons that were
performed on parametric data and had P values generated.
Skewness and kurtosis were explored using histograms.
Skewnessand/or kurtosisthatis more than = 1 suggestsanon-
normality indistribution. This non-normality was evidentin
the time interval from the identification of hypercalcaemiato
surgery aswell as the length of postoperative hospitalisation
stay. Hence, log-transformation of these values was
performed to convert them to a normal distribution before
utilising parametric statistics viz independent samples t-test
to ascertain the differences between groups.

Results

Descriptive statistics of the patient population and their
biochemical parameters are provided in Table 1.

The standard practice at our institution in the last decade
has been to perform concomitant MIBI scintigraphy and
US scanning in all patients who are referred for parathyroid
imaging for primary hyperparathyroidism. Patientsinwhom
primary (initial) imaging (MIBI and US scans) failed to
localise a pathologic parathyroid gland(s) or those in whom
it is deemed necessary to clarify the findings of primary
imaging are offered the imaging modality of 4D-CT. This
practice of referring for 4D-CT however, appears to be a
very recentdevelopment. Thus, of the 58 patients who were
analysed, 12 had negative primary imaging and 9 amongst
this group went on to have 4D-CT performed. All 9 of
these patients had the parathyroid adenoma identified by
4D-CT. In 1 individual who had concordant positive US
and MIBI scans, 4D-CT was done to clarify the findings
of the primary imaging because both US and MIBI scans
had suggested the presence of an intrathyroidal adenoma.

MIBI scan, US scan and 4D-CT had true positive rates
of 63.8%, 72.4% and 90%, respectively (Table 2).

Theability of imaging techniquesto identify pathological
parathyroid gland(s) hasimproved compared to the previous
study (Table 3). MIBI scintigraphy, and particularly US
scan, had markedly improved performance.

Table 1. Baseline Characteristics of Patients (n = 58)

Baseline Characteristics Values
Gender
Female 60.3%
Male 39.7%
Ethnicity
Chinese 84.5%
Malay 3.4%
Indian 5.2%
Other 6.9%
Mean age 58 + 15 years
Mean calcium 2.84 £0.21 mmol/L

Median parathyroid hormone 19.6 pmol/l (11.4 to 28.2)

Mean 25-hydroxyvitamin D 22.3 £10.5 meg/L

Clinical presentation/s

Asymptomatic 41.4%
Gastrointestinal symptoms 24.1%
Renal stones 24.1%
Osteoporosis 19.0%
Musculoskeletal symptoms 20.7%
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Table 2. Ability of Imaging Modalities to Correctly Localise Pathologic
Parathyroid Glands
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Table 3. True Positive Rates of Imaging Modalities in Previous and
Current Studies

Scinl\t/ilg“ra(';phy US Scan 4D-CT

(n=58) (n=58) (n=10)
True positive localisation 63.8% 72.4% 90%
False positive localisation 3.4% 3.4% 10%
False negative localisation 32.8% 24.1% 0%

4D-CT: 4-dimensional computerised tomography; MIBI: Metho-
xyisobutylisonitrile; US: Ultrasound

An enumeration of the type of preoperative imaging
modality and surgical approach employed is provided in
Figure 2.

A total of 79.3% (n = 46) of patients had a positive
MIBI and/or positive US scans; 94.8% of patients (n =
55) had a positive MIBI and/or positive US scans and/or
positive 4D-CT of which 80% (n = 44) had LE. Of the 46
patients who had positive MIBI and/or positive US scans,
concordant findings were obtained in 37 patients. Surgeons
were even more likely to perform LE when the MIBI and
US scans showed concordant results. Thirty-three (89.2%)
of the 37 patients who had concordant MIBI and US scan
findings in our series went on to have LE. Of the remaining
4 patients who actually had concordant results on US and

Cases (n=58)

MIBI us

+ve

True Positive Rates
in Current Study

True Positive Rates
in Previous Study”

MIBI scintigraphy 40.0% 63.8%
US scan 18.2% 72.4%
CT 41.4% Not applicable
4D-CT Not applicable 90.0%

4D-CT: 4-dimensional computerised tomography; MIBI:Metho-
xyisobutylisonitrile; US: Ultrasound

“Koong HN, Choong LH, Soo KC. The role for preoperative localisation
techniques in surgery for hyperparathyroidism. AnnAcad Med Singapore
1998;27:192-5.

MIBI scans and could have probably undergone LE, 1 had
4D-CT imaging that suggested bilateral involvement, 2 had
concomitant thyroid nodules necessitating thyroidectomy,
andin 1 patient, MIBI and US scans concordantly suggested
bilateral involvement. Conversely, most patients with
discordant imaging underwent BE. Of the total 9 patients
who had discordant results on MIBI and US scans, 5 went
on to have BE. Of the remaining 4, 3 had negative MIBI
but positive US scanand underwent LE due to the surgeon’s
decisiontotrustthe positive US scan finding as confirmatory
of localisation. The fourth patient had an on-surgical table
US scan that confirmed the earlier positive MIBI scan
finding and therefore also underwent a LE.

Discordant primary
imaging (n=9)

Concordant +ve primary
imaging (n=37)

Negative primary
imaging (n=12)

-,

‘4DCT(n:9) | |4D CT ot done (n=3) |

/ -

'If

/ + \E \,ﬂ\

LE (n=33) LE (n=4) | | BE (n=5) ‘LE (n=T7) ‘

BE (n=4) ‘

BE (n=2)

| BE (n=3) ‘

Fig. 2. Preoperative localisation imaging and type of surgery.
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Table 4. Impact of Localisation Method on Type of Surgery

Positive Negative
Localisation Localisation
(n=55) (n=3)
Limited focal neck exploration 80% 0%
Bilateral neck exploration 20% 100%

Seven out of the 9 patients who had negative primary
imaging and subsequently had a parathyroid adenoma
identified by 4D-CT went on to have LE. Of the 2 who
had BE, 1 patient had multinodular goitre and therefore
underwent concomitant thyroidectomy through an open
surgery and in the other case, the BE was a discretionary
decision by the operating surgeon. The impact of localisation
method on type of surgery is shown in Table 4.

The surgical methodologies employed were based on the
principles of the anatomic basis of parathyroid surgery.'’
Frozen section confirmation of parathyroid tissue was
performed for all specimens excised.

The meantime from detection of hypercalcaemiatosurgery
was 14.1 weeks (4.9 to 40.8) in those who had positive
primary imaging as compared to those whose primary
imaging was negative, in whom the mean time to surgery
was 31.5 weeks (6.1 to 162.0); P = 0.053.

Biochemical cure rate was achieved in all but 1 of the 58
patients (98.3%). Of the 57 patients who were cured, 96.5%
(n =55) had single adenoma and 3.5% (n = 2) had multiple
gland hyperplasia. Forty-three out of 44 patients who had
LE achieved biochemical cure. In the 1 patient who did
not achieve biochemical cure in the LE group, an apparent
adenoma was identified and was surgically removed at the
initial operation. Histology showed hyperplasia. However,
despite repeat surgery with bilateral neck exploration in an
attempttoremove all parathyroidtissue, this patient remained
hypercalcaemic. Soitcan be assumed that the failure to attain
biochemical cure in this patient was not likely due to the
initial operative modality chosen but to a false localisation
of potentially persistent pathology. All 14 of the patients
who underwent BE achieved biochemical cure.

The mean calcium at 1-month postoperatively and at
6-months postoperatively were 2.30 mmol/L (SD: 0.14)
and 2.30 mmol/L (SD: 0.11) respectively.

LOHS was 2.8 days (1.6, 4.8) and 4.3 days (2.1, 9.0) for
limited and bilateral neck surgery respectively, P = 0.011.
Fifty percent of limited neck exploration surgery patients
versus 6% of bilateral neck surgery patients were able to be
discharged within 2 days of surgery, P = 0.001.

Discussion
Our study demonstrates that even in a mid-volume?®

multiple-surgeon operative centre suchas ours withayearly
total parathyroid surgical case volume of approximately 20
to 80, amajor practice shift has occurred in the landscape of
surgery for primary hyperparathyroidism. From atime when
the oft-quoted dictum that the best localisation procedure
for primary hyperparathyroidism was to localise a good
surgeon, the ongoing improvement that has occurred in the
sensitivity and specificity of MIBI and US scans, and the
refinementof CT techniques have resulted inchangesineven
the type of surgery that is performed. The study from our
centre inthe 1990s had concluded that preoperative imaging
to localise parathyroid glands was not useful.® This was the
case noted in surgeries for both primary hyperparathyroidism
as well as secondary and tertiary hyperparathyroidism.
The extent of the procedure performed then was based on
frozen section irrespective of the preoperative radiologic
diagnosis. It has to be noted that sestamibi scanning had
just been introduced at our hospital a mere 4 years prior to
the publication of the above study.*

It was apparent from our retrospective review that
compared to the previous study, the prevailing practice
at our institution in the last decade has changed such that
concomitant MIBI and US scan are performed as primary
imaging for hyperparathyroidism. Thisalso appearstobe the
favoured approach amongst surgeons in the United States
as was revealed in a nationwide survey.® Concomitant use
of MIBI and US scanning has been shown through several
studies to give a combined sensitivity of more than 90%
in detecting parathyroid adenomas.? All of the patients
who had concordant MIBI and US imaging in our current
study had the parathyroid adenoma correctly identified
upon surgery.

Asignificant majority of patients had conventional planar
CT scan as their primary imaging modality in the previous
study.® This could have been a reflection of the fact that
CT was more readily available than the other imaging
modalities at that time. Localisation by CT was found to
be correct only in 41.4% of patients in the above study.®
This is not surprising since published studies during that
era reported low detection rates of parathyroid adenomas
with conventional CT imaging.?* The authors of the
study also did not find CT to be useful in differentiating
between hyperplastic and adenomatous parathyroid glands.
Unlike conventional CT that was not found to be useful in
differentiating superior versus inferior parathyroid glands,
the sensitivity of 4D-CT for the localisation of a single
hyperfunctioning parathyroid gland to a quadrant in the
neck is 73% to 97%.2> Though 4D-CT may have value as
a primary imaging modality,2 it has to be noted that the
thyroid-specific radiation dose associated with 4D-CT is
50 times that of MIBI scanning.?#? MIBI and US scanning
hence probably should remain the primary imaging modality
in the workup of primary hyperparathyroidism. It would be

Annals Academy of Medicine



appropriate for 4D-CT to be considered for patients with
negative primary imaging. The use of 4D-CT was shown
toresultinan increased rate of successful localised focused
parathyroid exploration in patients in whom localisation by
MIBI or US scanning had failed.?4D-CT isarelatively new
modality that has become available in our institution. This
novel modality correctly localised pathologic parathyroid
glands in 90% of our cases. This preliminary finding of a
very hightrue positive rate holds significant promise for the
use of 4D-CT especially as a second-line imaging modality.

There has been a swing in practice from bilateral to
limited unilateral/focal neck exploration surgery in those
patients who have had a single adenoma identified on
preoperative imaging. In our study, 80% of the patients who
had positive imaging findings underwent LE. There are,
however, potential issues that have to be addressed when
considering LE. This type of surgery relies on successful
localisation of the pathological gland preoperatively.
Because of the increased risk for morbidity and failure in
reoperation, the current consensus calls for 2 concordant
imaging studies localising the hyperfunctioning parathyroid
tissue before a LE is considered.?” Discordant primary
imaging should ideally be dealt with by BE though this is
necessarily not always followed as was seen in our series.
Parathyroidectomy success rates however, have been found
to be similar in patients with MIBI scan-only or USS-only
positive preoperative imaging compared to those with
concordant ultrasound/MIBI imaging in a recent study.®™
Whether the success rate noted in this one study can be
replicated by others needs to be seen. Patients with bilateral
parathyroid hyperplasia as well as those who have negative
preoperative imaging shouldalso ideally be managed by BE.

The advantages of LE that have been demonstrated in a
high-volume, single-surgeon setting are reduced operative
duration, reduced LOHS, reduced overall cost and greater
patient satisfaction.?® Our study shows that these findings
are true in a mid-volume, multiple-surgeon setting with
those patients who underwent LE having significantly
shorter postoperative hospitalisation stay compared to
those who had BE.

Our study has some limitations. The findings are from
a retrospective study of a series of patients presenting to
a large tertiary teaching hospital and the operations were
performed by multiple surgeons. This meant that though
the surgical methods employed were uniform, there were
some variations in decisions made as to whether LEs or
BEs should be performed. Data collection for the study was
made on the premise that all parathyroidectomy operations
doneatour institution would have been accurately recorded
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in the surgical archives. There was also a potential for
error in transcription of laboratory data. However, this
was mitigated by cross-referencing the manual case notes
with electronic patient records. The sample size was
relatively small; however, this is reflective of the primary
hyperparathyroidism surgical case load not only at our
institution but in most mid-volume surgical centres. Our
study was not designed as a prospective controlled head-
to-head comparison of the various imaging modalities and
therefore, the true positive rates found should be interpreted
appropriately. Since all patients in our series underwentsome
form of preoperative imaging, we could not explore the cost
effectiveness of the preoperative imaging approach against
non-image guided bilateral neck exploration. This has been
evaluated previously in2 studies both of which showed cost
savings for preoperative imaging with minimally invasive
surgery over bilateral neck exploration.?-3

Despite these limitations, our findings are consistent with
those reported from larger studies conducted at high-volume
surgical centres. The mid-volume multiple-surgeon setting is
replicative of most centres that perform parathyroidectomies
and we consider that the findings are likely to be replicated
in other such centres that have dedicated nuclear medicine
departments and trained ultrasonographers. The surgical
technique that was predominantly used in our setting was
that of a limited focal approach with a less than 2.5 cm
incision under general anaesthesia. Whether this represents
a true minimally invasive parathyroidectomy (MIP) is
debatable. However, we have not attempted to denote our
surgical approach as MIP and prefer to call it “limited
image directed focal exploration”. Our biochemical cure
rates with this approach for primary hyperparathyroidism
in those patients who had positive primary imaging were
comparable to that achieved by bilateral neck exploration.

Conclusion

Our study done at a mid-volume multiple-surgeon
centre shows a marked change in the surgical landscape
for primary hyperparathyroidism in the last 2 decades in
Singapore. Improved imaging techniques have resulted
in significantly enhanced preoperative localisation of the
pathologic parathyroid gland and have also led to adramatic
swing from bilateral neck explorative predominance to
limited focal exploration in almost all cases of primary
hyperparathyroidism presenting with a solitary adenoma.
Comparable cure rates were achieved with both operative
modalities with hospitalisation stay being shorter for those
patients who had LE as compared to those who had bilateral
neck exploration.
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The Impact of Education Reform: An Asian Medical School’s Experience
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Dujeepa Samarasekera, Swsss, mire, Dow Rhoon Koh, Swses, mwved (nt med), pro, John EL Wong, “wmees, Chay Hoon Tan, 8wses, mved
(Psych), PhD

Abstract

Thisstudy assessed the effectiveness of education reforms on student-reported learning
outcomes at the end of the 5-year medical school (M5) and 1-year internship (HO) in 2006,
2007 and 2008. Aself-administered anonymous survey with 17 learning outcomes assessed,
derived from Harden’s Three-Circle Outcomes Model for outcomes-based education,
was administered to 683 students at the end of medical school (M5) and internship (HO)
from 2006, 2007 and 2008. We identified learning outcomes which changed significantly
for internship (Cohorts A, B and C) and medical school (Cohorts B, C and D) between
cohorts from 2006 to 2008, and compared learning outcomes between medical school and
internship within cohorts (i.e. Cohort B which was M5 in 2006 and HO in 2007; Cohort
C which was M5 in 2007 and HO in 2008). The proportion of students who agreed that
medical school helped them achieve learning outcomes increased significantly from 2006 to
2008 for 15 out of 17 learning outcomes assessed. The proportion of students who agreed
that internship helped them achieve learning outcomes increased significantly from 2006
to 2008 for 6 learning outcomes assessed. For Cohorts B and C, internship was more
effective than medical school in achieving 8 learning outcomes. Cohort C reported that
internship was more effective than medical school in 3 additional learning outcomes than
Cohort B: patient management, humility and dedication. We conclude that a successful
journey of education reform is an ongoing process that needs to comprehensively address
multifaceted components such as faculty, administration and curriculum.

Ann Acad Med Singapore 2016;45:198-204
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through faculty development programmes, workshops and
regional meetings like the Asia Pacific Medical Education
Conference. The educational enhancements from 2002
to 2008 are detailed in Table 1 and online supplementary
material at https://www.dropbox.com/s/1oy3hv9io7jhz7m/
ONLINE%20SUPPLEMENTARY %20MATERIAL.
docx?dI=0.

Assessment of Learning Outcomes

We assessed the effectiveness of these educational
enhancements on medical students’ learning outcomes by
using student-reported learning outcomes at the end of
medical school and housemanship using Harden’s Three-
Circle Outcomes Model which groups learning outcomes
into 3 domains: 1) technical intelligence, 2) intellectual,

Table 1. Educational Enhancements at the Yong Loo Lin School of Medicine, 1999 to 2008

Educational Enhancement

Curriculum

Year of Implementation

Medical school

Harmonisation of training of medical students at partner training hospitals

Standardised structure to medical student training

Enhancement of professional development and communications programme

Re-alignment of curricular goals to Accreditation Council for Graduate Medical Education (ACGME) physician competencies

Introduction of standardised patients earlier in the first year
Use of patient simulators spanning preclinical to clinical years

1999

Increase in ambulatory training in specialist outpatient and primary care clinics

Embedding of medical students into healthcare teams in training hospitals

Expansion of student housemanship programme in the final year

Increased use of information technology and health information systems in hospitals for training of students

Clinical Skills Foundation Course in the second year
Structured Clinical Clerkship in the third year

Housemanship
Harmonisation of training of interns at partner training hospitals

Standardised structure and assessment of intern training

Re-alignment of intern training to Accreditation Council for Graduate Medical Education (ACGME) physician competencies

Refinement of housemanship specialty postings

2005

Increased weighting on communication, interpersonal and teamwork skills in intern assessments

Closer tracking of intern performance using more comprehensive loghooks and 360° feedback from teachers, peers and

other healthcare team members

Faculty (medical school and housemanship)

Creation of more full time and fractional faculty positions which allowed retention and expansion of talent base

Targeted appointment of clinical educators
Protection of time for teaching

2005

Enhanced provision of resources to train teachers (e.g. medical education rounds, regular pedagogy workshops and conferences)

Increased recognition of good teachers through award systems

Establishment of Medical Education Unit (MEU) for faculty development, workshops and education research

Establishment of the Centre for Biomedical Ethics

Administration (medical school and housemanship)

Creation of remunerated Associate Dean positions in satellite training hospitals to improve tracking, organisation and

coordination of medical student and intern training
Provision of funding for Associate Deans’ offices

Increased administrative support to monitor student feedback more closely and respond to it in a more timely manner

2005

Increased accountability of Associate Deans and partner institutions for quality of medical student and intern training

Standardised reporting dashboard for medical education for comparison across clinical training sites

Funding for medical education in training sites linked to dashboard indicators
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emotional, analytical and creative intelligences, and 3)
personal intelligence.*® We also determined the trends in
learning outcomes from medical school between cohorts,
trends in learning outcomes from housemanship between
cohorts, and the differences in learning outcomes between
medical school and housemanship within cohorts, from
2006 to 2008 as we hypothesised that education reforms
implemented from 1999 to 2005 would effect changes in
cohorts graduating between 2006 and 2008.

Aself-administered anonymous survey was administered
to all students at the end of medical school (M5) and
housemanship (HO, during their end-of-housemanship
graduation ceremony) in 2006, 2007 and 2008 which
involved 4 cohorts (A, B, C and D). Students from Cohort
A were HOs in 2006 (reference baseline group for HO),
Cohort B were M5 in 2006 (reference baseline group for
M5) and HOs in 2007, Cohort C were M5 in 2007 and HOs
in 2008, and Cohort D were M5 in 2008.

The survey had 17 learning outcomes grouped into 3
categories (or “circles”) in accordance with Harden’s
Three-Circle Outcomes Model® which were: 1) technical
intelligence (the inner circle, i.e. “doing the right thing”), 2)
intellectual, emotional, analytical and creative intelligence
(the middle circle, i.e. “doing the thing right”), and 3)
personal intelligence (the outer circle, i.e. “the right person
doingit”). Theinnercircle of technical intelligence consisted
of 6 learning outcomes: a) practical procedures; b) patient
investigation; c) patient management; d) health promotion
anddisease prevention; e) communication; and f) appropriate
information handling skills. Harden’s original inner circle
also contained a seventh learning outcome—~basic clinical
skills—but this was removed from our survey as we felt
that there was overlap between what is perceived as basic
clinical skills and the other domains within the inner circle.
In the middle circle of intellectual, emotional, analytical
and creative intelligences, we used Harden’s original 3
learning outcomes which were: a) understanding social and
clinical sciences underlying principles; b) attitudes, ethical
and legal responsibilities; and ¢) decision-making skills,
and clinical reasoning and judgement. We also added 3 new
learning outcomes into the middle circle: d) integrity and
honesty, as we felt that these were important but under-
studied values needed a healthy doctor-patient relationship;
e) compassion and empathy, as they were essential values
which doctors need to possess, especially when informing
patients of dreaded diagnoses; and f) approachability,
because previous research on our students found that they
identified these learning outcomes as uniquely important
as they allow patients and colleagues to feel at ease when
asking questions or seeking clarifications (Tan CH, Lim J,
Koh DR. Intelligences in role model doctor: Harden three-
circle model —asurvey of final year medical students. Paper
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presented at: Association of Medical Education European
Conference; September 6, 2004, Edinburgh, Scotland, UK;
Lim J, Tan CH. What makes a good doctor? A survey of
final year medical students. Paper presented at: Association
of Medical Education European Conference; September 8,
2004, Edinburgh, Scotland, UK). In Harden’s original outer
circle of personal intelligence, there were only 2 learning
outcomes: ‘role of the doctor within the healthcare system’
and ‘personal development’. The first learning outcome of
the outer circle was dichotomised into 2 major roles adoctor
plays in the healthcare system: the a) role of the doctor as
mentor/teacher and the b) role of the doctor as part of multi-
professional team. The second learning outcome of the outer
circle was expanded into 3 outcomes: c) self-improvement;
d) humility, animportant quality needed for self-regulation;
ande) dedication, because previous research on our students
found that they feltthese learning outcomes were particularly
important in our local Asian context (Tan CH, Lim J, Koh
DR. Intelligences in role model doctor: Harden three-circle
model — a survey of final year medical students. Paper
presented at: Association of Medical Education European
Conference; September 6, 2004, Edinburgh, Scotland, UK;
Lim J, Tan CH. What makes a good doctor? A survey of
final year medical students. Paper presented at: Association
of Medical Education European Conference; September 8,
2004, Edinburgh, Scotland, UK). A4-point Likertscale was
used to assess the extent to which participants agreed that
their medical school and housemanship experience were
effective in helping them achieve each learning outcome:
strongly disagree, disagree, agree or strongly agree. The
data was collapsed into 2 categories before analysis:
“disagree” consisting of strongly disagree and disagree, and
“agree” consisting of agree and strongly agree. This study
was approved by the National University of Singapore’s
Institutional Review Board.

We were unable to match the medical school survey
results with the same cohort’s housemanship survey results
because the data was anonymously collected. The response
rates for M5s and HOs were 76.4% and 80.4% in 2006,
61.2% and 52.4% in 2007 and 88.9% and 40.5% in 2008,
respectively. Linear-by-linear association was used to test
the trends and Chi-square analysis to compare between
cohorts. We used Statistical Package for Social Sciences
(Version 20) to perform statistical analyses and statistical
significance was set at P <0.05.

Learning Outcomes from Medical School between
Cohorts

Fifteen of the 17 learning outcomes had significant
increases in proportion of medical students who agreed that
medical school helpedto achieve them (Table 2). Withinthe
inner circle of technical intelligences, 5 out of the 6 learning
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Table 2. Perceptions from Three Cohorts of Final Year Students (M5) on Whether Medical School Helped Them Achieve Learning Outcomes According to
Harden’s Three-Circle Model

n (%) Total (n = 515) Rank P Value
otal (n= .
Learning Outcome M5 2006 (N =175)  M52007 (n=139) M5 2008 (n = 201) byTotal  (Linear-
% Who by-Linear
Disagree  Agree Disagree  Agree  Disagree  Agree Disagree  Agree Agree Association)
1. Inner circle: technical
intelligence
. 43 132 20 119 25 176 88 427
() Practical procedures (246%) (754%) (144%) (85.6%) (12.4%) (87.6%) (171%) (829%)  ° 0.020
o 37 148 14 125 14 187 55 460
(b) Patient investigation (154%) (84.6%) (10.1%)\ (89.9%) (7.0%) (93.0%) (10.7%) (89.3%) 2 0.008
. 51 124 32 107 29 172 112 403
() Patient management (29.1%) (70.9%) (23.0%) (77.0%) (14.4%) (85.6%) (2L.7%) (18.3%) - 0.001
(d) Health promotion and 43 132 26 113 28 173 97 418 12 0.009
disease prevention (4.6%) (754%) (187%) (81.3%) (13.9%) (86.1%) (18.8%) (8L.2%) '
- 37 138 22 117 29 172 88 427
(e) Communication (Q11%) (18.9%) (15.8%) (84.2%) (14.4%) (85.6%) (17.1%) (82.9%) 0.088
(f) Appropriate information 58 116 39 100 31 170 128 386 17 <0001
handling skills (333%) (66.7%) (28.1%) (71.9%) (15.4%) (84.6%) (24.9%) (75.1%) '
2. Middle circle: intellectual,
emotional, analytical and
creative intelligences
> :
Svtorlying primeiples Q7.4%) (726%) (252%) (748%) (12.9%) (87.1%) (21.2%) (78.8%)
(b) Attitudes, ethical and 57 118 35 104 32 169 124 301 6 0001
legal responsibilities (32.6%) (67.4%) (25.2%) (74.8%) (159%) (84.1%) (24.1%) (75.9%) :
i g% 1% 23 om0 2 18 9l 48 0005
_ 9 (224%) (77.6%) (209%) (79.1%) (11.4%) (88.6%) (17.7%) (82.3%) '
judgement
. 39 135 2 114 15 186 78 435
(d) Integrity and honesty (22.4%) (77.6%) (17.4%) (82.6%) (7.5%) (92.5%) (15.2%) (84.8%) > <0.001
. 43 132 30 107 20 181 93 420
(¢) Compassionandempathy ) ooy (75.49) (21.9%) (781%) (10.0%) (90.0%) (18.1%) (81.9%) O <0.001
. 47 128 42 9% 30 171 119 305
(h) Approachability (26.9%) (731%) (30.4%) (69.6%) (14.9%) (85.1%) (232%) (76.8%) = 0.005
3. Outer circle: personal
intelligence
(a) Role of the doctor as 35 140 38 101 23 178 96 419 1 0026
mentor/teacher (200%) (80.0%) (27.3%) (727%) (1L4%) (88.6%) (18.6%) (8L4%) '
(b) Role of the doctor as part 22 153 17 121 8 193 47 467 1 0.003
of multiple-professional team  (12.6%)  (87.4%) (12.3%) (87.7%)  (4.0%)  (96.0%) (9.1%)  (90.9%) '
_ 23 150 18 120 15 186 56 456
() Self-improvement (133%) (86.7%) (13.0%) (87.0%) (75%) (92.5%) (10.9%) (89.1%) 3 0.067
. 2 143 27 111 22 179 81 433
(d) Humility (183%) (81.7%) (19.6%) (80.4%) (10.9%) (89.1%) (15.8%) (84.2%) 6 0.046
o 33 142 22 116 11 190 66 448
<0.
(¢) Dedication (189%) (8L1%) (15.9%) (84.1%) (55%) (945%) (12.8%) (87.2%) 0.001

Note: Numbers may not add up to total because of missing data. Only valid percentages are shown.

outcomes exhibited significant increases within the 3years
studied. Withinthe middle circle of intellectual, emotional,
analytical and creative intelligences, all 6 learning
outcomes exhibited significantincreases within the 3 years

studied. Within the outer circle of personal intelligences,
4 out of the 5 learning outcomes demonstrated significant
increases within the 3 years studied.
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Table 3. Perceptions from Three Cohorts of Post-internship Students (HO) on Whether Internship Helped Them Achieve Learning Outcomes According to
Harden’s Three-Circle Model

n (%) Total (n = 456) Rank P Value
otal (n = .
Learning Outcome HO 2006 (n = 168) HO 2007 (n = 120) HO 2008 (n = 92) by Total (Llnear-
% Who by-Linear
Disagree  Agree Disagree = Agree Disagree  Agree  Disagree  Agree Agree Association)
1. Inner circle: technical
intelligence
47 121 23 97 11 81 81 299
Practical d 16 0.002
(8) Practical procedures (28.0%) (72.0%) (19.2%) (80.8%) (12.0%) (88.0%) (21.3%) (78.7%)
25 143 10 111 4 88 39 341
b) Patient i tigati 4/5 0.005
(b) Patient investigation (14.9%) (85.1%) (83%) (9L7%) (43%) (95.7%) (10.3%) (89.7%)
) 33 135 25 95 10 82 68 312
Patient t 15 0.118
(c) Patient managemen (196)  (804%) (20.8%) (79.2%) (10.9%) (89.1%) (17.9%) (82.1%)
(d) Health promotion and il 117 18 102 15 77 84 296 17 0.003
disease prevention (30.4%) (69.6%) (15.0%) (85.0%) (16.3%) (83.7%) (22.1%) (77.9%) '
- 34 133 19 101 11 81 64 315
t 14 .07
(e) Communication (20.4%) (79.6%) (158%) (84.2%) (12.0%) (88.0%) (16.9%) (83.1%) 0078
(f) Appropriate information 34 133 17 103 9 83 60 319 13 0.022
handling skills (20.4%) (79.6%) (14.2%) (85.8%) (9.8%)  (90.2%) (15.8%) (84.2%) '
2. Middle circle: intellectual,
emotional, analytical and creative
intelligences
(a) Understanding of
social and clinical sciences 2 140 u 109 6 86 44 335 8 0.014

underlying principles (16.2%) (83.8%) (9.2%)  (90.8%)  (6.5%)  (93.5%) (11.6%) (88.4%)

(b) Attitudes, ethical and legal 29 139 15 105 12 80 56 324 12 0.296
responsibilities (17.3%) (82.7%) (12.5%) (87.5%) (13.0%) (87.0%) (14.7%) (85.3%) '
(c) Decision-making skills, 30 138 12 108 8 83 50 329 10 0.025
clinical reasoning and judgement  (17.9%) (82.1%) (10.0%) (90.0%) (8.8%) (912%) (13.2%) (86.8%) '
. 21 147 11 109 7 85 39 341
(d) Integrity and honesty (125%) (87.5%) (9.2%) (90.8%) (7.6%) (924%) (103%) (89.7%) 0.192
. 20 148 13 107 10 82 43 337
(e) Compassionand empathy 1) o0y (5 106) (10.8%) (89.2%) (10.9%) (89.1%) (113%) (88.7%) O 0778
. 19 149 17 103 10 82 46 334
(N Approachability (113%) (88.7%) (14.2%) (85.8%) (10.9%) (89.1%) (12.1%) (87.9%) o 0-969
3. Outer circle: personal
intelligence
(a) Role of the doctor as 25 141 13 107 15 77 53 325 1 0.945
mentor/teacher (15.1%) (84.9%) (10.8%) (89.2%) (16.3%) (83.7%) (14.0%) (86.0%) '
(b) Role of the doctor as part 19 148 10 110 9 83 38 341 3 0.598
of multiple-professional team (11.4%) (88.6%) (8.3%) (91.7%) (9.8%)  (90.2%) (10.0%) (90.0%) '
_ 11 155 9 11 6 86 26 352
(¢) Self-improvement (6.6%) (93.4%) (75%) (925%) (65%) (935%) (6.9%) (93.1%) ! 0.982
. 21 143 14 106 6 86 41 335
(d) Humility (128%) (872%) (117%) (88.3%) (65%) (935%) (109%) (89.1%) O 0141
(© Decication 15 152 13 106 5 87 33 345 , 0434

(9.0%) (91.0%) (10.9%) (89.1%)  (5.4%) (94.6%) (8.7%) (91.3%)

Note: Numbers may not add up to total because of missing data. Only valid percentages are shown.

Learning Outcomes from Housemanship between helped to achieve them (Table 3). Within the inner circle
Cohorts of technical intelligences, 4 out of the 6 learning outcomes
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and creative intelligences, only 2 out of the 6 learning
outcomes exhibited significant increases within the 3 years
studied. Unlike medical school, none of the 5 learning
outcomes of the outer circle of personal intelligences from
housemanship demonstrated any significantincrease within
the 3 years studied.

Learning Outcomes from Housemanship within Cohorts

Both Cohorts B and C reported that housemanship was
more effective than medical school inachievingall 6 learning
outcomeswithinthe middle circle (Table 4). Both Cohorts B
and C also reported that housemanship was more effective
than medical school in learning appropriate information
handling skills (inner circle) and the role of the doctor as a
mentor or teacher (outer circle). However, the later cohort
(Cohort C) additionally reported that housemanship was
more effective than medical school in learning patient
management (inner circle), and humility and dedication
(both from outer circle).

Discussion

We found that the learning outcomes for both medical
students and interns progressively improved between and
within consecutive student cohorts from 2006 to 2008.
We hypothesise that the establishment of the Centre for
Biomedical Ethics in 2006 could have been responsible
for the improvements in learning “attitudes, ethical and
legal responsibilities” and “integrity and honesty” in our
medical students. However, it is not possible to objectively
attribute which each educational enhancement introduced
into medical school and housemanship to each learning
outcome asthe intervention was acomplex one. Instead, the
education enhancements probably had varying influences
on each other, akin to complexity science, and should be
viewed as a whole education ecosystem with elements of
dynamic interactions.® Nevertheless, the education reform
process was most likely the underpinning driver of these
improvements from 2006 to 2008.

Forthe 2 cohorts who were surveyed on both their medical
school and housemanship experience (Cohorts B and C), the
students felt that housemanship was better at achieving all
the learning outcomes within the middle circle (intellectual,
emotional, analytical and creative intelligences) than
medical school. We hypothesise that regular supervision
and role-modelling over a sustained period and exposure to
real contexts and practical situations during housemanship
resulted in the houseman being better at achieving the
learning outcomes within the middle circle.

Education reform, improvement and refinement are a

constant process but many medical schools struggle to find
funds to implement these changes. NUS Medicine was in

Table 4. Comparison of Learning Outcomes between Medical School
and Internship for Both Cohort B (M5 2006 vs HO 2007) and Cohort C
(M5 2007 vs HO 2008)

P Value (Chi-square)

Learning Outcome Cohort B Cohort C
(M5 2006 vs (M5 2007 vs
HO 2007) HO 2008)

1. Inner circle: technical

intelligence
(a) Practical procedures 0.313 0.581
(b) Patient investigation 0.089 0.109
(c) Patient management 0.127 0.018
(d) Health promotion and
disease prevention UL L
(e) Communication 0.244 0.398
(f) Appropriate information <0.001 0.001
handling skills ' '

2. Middle circle: intellectual,
emotional, analytical and
creative intelligences

(a) Understanding of
social and clinical sciences <0.001 <0.001
underlying principles

(b) Attitudes, ethical and

legal responsibilities <0001 0.023
(c) Integrity and honesty 0.004 0.032
(d) Compassion and empathy 0.004 0.029
(e) Approachability 0.012 <0.001
(f) Decision-making skills,
clinical reasoning and 0.005 0.014
judgment

3. Outer circle: personal

intelligence
(a) Role of the doctor as 0.045 0.048
mentor/teacher
(b) Rolz_a of the doct_or as part 0.243 0.539
of multiple-professional team
(c) Humility 0.150 0.005
(d) Self-improvement 0.149 0.109
(e) Dedication 0.082 0.015

the fortunate positionto have leadership willing to prime the
education enterprise with the necessary startup resourcesand
foundation for the change process, and to continually strive
for quality improvement. The experience provided much
needed impetus to justify a substantial increase in funding
from the education ministry. This allowed the school to
build oniits early successes and establish a sustainable core
of clinical educators and administrators for the school. Our
findings supportthe work done by Verstegen and King, who
reviewed and analysed 35 years of production functional
research, and concurred that resource inputs into schooling
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influences the academic educational outcomes of students.”
Nevertheless, the aim of this case study was not to be self-
laudatory butto share with the medical education community
our experience on how properly targeted resource allocation
dedicated to educational enhancements in our medical school
led to tangibly better learning outcomes as reported by our
students. We do not propose that a mere increase in funding
will automatically translate to better learning experiences
for medical students butemphasise instead that a successful
journey of education reformisan ongoing process that needs
to comprehensively address multifaceted components such
as faculty, administration and curriculum.

Study Limitations

Our study also has limitations. Firstly, the response rates
for post-internship surveys in 2007 and 2008 were less
than ideal (52.4% and 40.5%, respectively). Secondly,
the learning outcomes achieved were self-reported and
not assessed with a standardised accrediting examination.
We also did not survey HOs who graduated overseas or
supervisors for their opinions on the competency of HOs.
Lastly, our results were observed for only 3 years and it is
uncertain if the improved learning outcomes were sustained
after 2008.

Conclusion

Education reforms and sustained education quality
improvementover timeinalarge Asianmedical school led to
improved learning outcomes from both medical school and
housemanship. Asuccessful journey of education reform is
an ongoing process that needs to comprehensively address
faculty, administration and curriculum.
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Commentary

Enhancing Doctors’ and Healthcare Professionals’ Patient-care Role through Actor-
training: Workshop Participants’ Responses

Paul Macneill, 'wa, uis, pio, Jane Gilmer, %pho, Chay Hoon Tan, 3mess, mved Psych), pro, Dujeepa D Samarasekera, *vHpe, rams, Facadvied

Introduction and Purpose

Workshops for “Applying Techniques from Actor-training
to Performativity of Doctors and Healthcare Practitioners”
were held in September 2013 and January 2014 within
Yong Loo Lin School of Medicine (YLLSoM), National
University of Singapore (NUS). The aim of the training
was to provide healthcare professionals (HCPs) with both
skills and an “embodied” understanding, as a basis for
the expansion of their “performativity” and effectiveness
in relating to patients. The rationale for these workshops
was to offer HCPs training in acting on the grounds that:

e Acting is to express oneself effectively and
authentically;

* Theatre work, including work with masks, is not to
hide but to accentuate;

* There are many parallels between “theatre” and
“medicine”;

* An ability to relate well with patients goes beyond
communication skills and role playing and requires
“embodied practice”—which actors are skilled in; and

e Training as an actor offers a capacity to be
simultaneously empathic and analytic.

These were the underlying positions from an actor-training
perspective, on which the training was founded, and we
have provided justifications for them in a previous paper
along with an elaboration of terms such as “embodied”
and “performativity”.! In this paper, we report participants’
responses to the workshops and the extent to which their
responses supported our aims in conducting the training.

There is support for offering doctors and other HCPs
actor-training in the literature. Finestone and Conter, for
example, contend that “doctors must be actors—better actors
than they are now”.%* Dakin proposes “training of doctors

in acting skills rather than just with the use of acting skills”
by which he means going beyond the commonplace use
of role-play to “train doctors in clinical situations when
they feel genuine internal emotions”. He adds that “there
may be even more to gain from our involvement with the
acting profession”.*

Participants

The training involved 45 HCPs. The majority were
consultant or senior consultant clinicians (31). There
were 22 participants in the first workshop (all of whom
lived and worked in Singapore) including 13 clinicians
(both proceduralist and non-proceduralist), 2 residents,
and 7 nurses. In Workshop 2, there were 23 participants:
18 clinicians (both proceduralist and non-proceduralist);
2 nurses; 1 pharmacist; 1 public health worker, and 1
researcher. Adistinguishing feature of Workshop 2 was that
one-third of the participants were from countries beyond
Singapore (5 Indonesians; 1 from China; 1 from Hong
Kong, 1 Sri Lankan).

Materials and Methods

The first of 24-hour workshops was conducted for
clinical and teaching staff associated with the NUS Medical
School. The second workshop was one of many workshops
held as part of an international conference: the 2014 Asia
Pacific Medical Education Conference (APMEC). The
NUS Institutional Review Board (IRB) approved the study
in relation to the first workshop. Although the IRB did
not review the study in relation to the second workshop,
participants were asked for feedback on workshop activites
in the same way, and all responses were anonymised and
collected by the conference secretariat as part of APMEC
feedback, prior to analysis for this paper.

!Centre for Values, Ethics and the Law in Medicine, Sydney Medical School, The University of Sydney, Australia

Independent researcher and theatre practitioner

’Department of Pharmacology, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
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Experiential theatre training exercises were conducted by
an experienced actor-director and acting teacher (Author
2: who co-facilitated with Authors 1 and 3) in 2 separate
4-hour workshops with 2 different groups of participants.
Participants gave feedback in questionnaires and 6 of the
participants from Workshop 1 were interviewed following
that workshop. The major experiential activities (requiring
active participation) in both workshops were body awareness
activities and work with a white expressionless mask.

Each of the workshops began with anice-breaking exercise
followed by an exercise in mask. Three participants acted, in
succession, the role of “patient” suffering from a particular
disease syndrome (Parkinson’s disease, depression,
and eczema), and partnered with another participant, as
“doctor”, who was asked to diagnose the “patient”. Each
pair performed in white masks and acted their roles in
silence. Following this, the workshop facilitators performed
a similar role-play, although without masks, in which one
of the facilitators, as “patient”, acted a number of roles in
silence: “demanding”, “pleading”, “passive-help me”, and
the other facilitator, as “doctor”, responded (also silently)
to each of these roles. Participants discussed what they
had observed about their fellow participants performing in
mask, and the facilitators performing without mask. Then,
participants were led through an activity developed by
Michael Chekhov—the Russian-American actor, director,
and theatre practitioner.’ This comprised standing upright
and moving from a centre position left, right, front, and
back; raising up on toes to experience height and imagining
being heavy and pulled down by gravity through the feet
while maintaining a sense of body centeredness (described
in Table 1 as “Leaning Exercise”). The aim of this exercise
isto supportthe actor/participant in experiencing the impact
of moving in space on one’s sense of embodiment.

In a further exercise, participants in mask mingled while
observing one another. They then removed their mask, and

(. » : 3
Fig. 1. Workshop participants in mask as “patient” (left) and “doctor” (right).
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were prompted to hold and regard the mask “as an object
of respect” (following an approach taught by renowned
dramateacher Jacques Lecoq).t With this attitude, they again
mingled, in mask, and observed one another for a second
time. The differences between performing with these two
attitudes toward the mask (“just an object” vs “an object
of respect”) were discussed by participants who (in both
workshops) related these attitudes to the mask—blasé and
respectful—to the various attitudes one may have towards
one’s role as a HCP. Next, participants were led through an
exercise also inspired by Chekhov,> comprising gestures
with sound and movement. Each set of movements was an
action such as moulding, floating, flying and radiating and
each of these was associated with a corresponding element
and sound (respectively: earth and the sound “D”; water
with “L”; air with “R”; and fire with “F”’). Following this,
participants improvised and performed their “assigned”
element—whilst wearing a white mask. Subsequently
individual “elemental groups” interacted spontaneously ina
meeting ofall 4 elements with their appropriate movements
and sounds.

Results
Responses to Questionnaire Survey

Following both workshops, participants were asked to
rate the various activities within their workshop “on their

usefulnesstoyou”. There were some differences between the
survey instruments for each workshop principally because

Table 1. Workshop Participants’ Ratings of the “Usefulness” of Activities
(which were Common to Both Workshops)

o September 2013 (%0):  January 2014 (%):
Activities Common to " o " Y
Both Workshops Good” or *Very Good” or

Good” “Excellent”"

Leaning exercise: “Six " ]
Directions of Space” 100.0 72:2
“Doctor” responding to S ,
“patient” (in mask) 100.0 777
Movement activity;

Intro to the mask; and 4 100.08 72.2!
elements

Presentation in mask: 4 90.5¢ 707"
elements

Reflections at the end of 95.28 823

workshop

Number of participants in September 2013 Workshop 1 =22

Number of participants in January 2014 Workshop 2 =23

“September 2013 workshop response options were: “Poor”,
“Acceptable”, “Good”, “Very Good”.

fJanuary 2014 workshop response options were: “Excellent”, “Good”,
“Average”, “Below Average”, “Poor”.

20 of 22 participants responded.

§21 of 22 participants responded.

'19 of 23 participants responded.
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the feedback sheet for Workshop 2 was the standard form
for all APMEC workshops. The main difference was that
the scale for responses for Workshop 1 was a 4-point Likert
scale, whereas Workshop 2 employed a 5-point Likert
scale. There were also differences between terms of those 2
scales and particularly between the terms “Good” or “Very
Good” for Workshop 1 as opposed to “Good” or “Excellent”
for Workshop 2 (as shown in Table 1). Table 1 shows the
percentage of participants who rated activities common to
both workshops as “Good” or “Very Good”/*Excellent”.

Qualitative Responses

Participants were asked what they had “gained from
this workshop”; and how they would “implement/adapt/
apply” what they had learned in their professional practice.
Answers to these 2 questions tended to overlap, and are
combined and presented under the following headings which
were identified from a thematic analysis of the comments.’
These were:

 Care for patients

* Body language, communication and emotion
* Acting skills

e Self-awareness, mindfulness

» Teaching.

The issue of “authenticity-inauthenticity” arose in
discussion with participants at the end of Workshop 1, but
not in Workshop 2. The issue was discussed in Workshop 1
inrelation to whether acting itselfis “putting-on-an-act”—
as it is conventionally represented—or whether acting is,
or can be, a “genuine” expression. The other form of this
question as it arose was whether, in wearing a mask, the
actor was “hiding behind the mask” or whether the mask
accentuated, in some form, what was real and genuine.
Following Workshop 1, comments on this issue were
offered in the questionnaire in response to both open-ended
questions, and these are presented in Table 3.

Workshop 2 (but not Workshop 1) participants were
asked to rate the workshop on “enjoyment” and 17 of the
18 respondents rated it “Good” or “Excellent”. Workshop
2 (but not Workshop 1) participants were also asked
for “Other comments about the workshop” and of the 6
comments received, 4 were assessments of the workshop
itself (“Interesting and eye-opening”’; ““Very well-prepared,
workshop team”; “The purpose should be clearer” and
“Make relevance to clinical environment more explicit”).
Another 2 addressed the learning process: “Difficult
learning! This is experiential”; and “It was something
different from the other [APMEC] workshop. It was a lot
of fun to have to act and perform. But it is very difficult to
relate this to work.”

Table 2. Selected” Responses’ to Open-ended Questions Following Both
Workshops Grouped Within Common Themes

Question 1: What have You Gained from this Workshop?

Question 2: How would You Implement/Adapt/Apply Your Learning
in Your Professional Practice?

Care for patients (3 of 5 responses)

Performance as a means to explain and enhance doctor-patient
relationship.

Realised effect of [one’s own] state on quality of patient-doctor
interaction. Clues to identifying [one’s] “state”. How to “move”
[one’s] state. Clearer understanding of performativity.

To be aware to observe the patient. Relationship between doctor and
patient (related to patient-empathy).

Body language, communication and emotion (3 of 9 responses)

Mask exercise, which made me more aware of our body/gestures
speak a lot too. And I need to be mindful about this myself.

The role-playing...[with the] mask is a good tool to use for
communication workshop—to emphasise the need for body language.

An emotional understanding.

Acting skills (3 of 4 responses)
Understanding about the mask and role. Opened my eyes to the realm
of acting. Aware of the non-physical aspects of self.
More respect and appreciation for acting as an art. A...deeper
reflection on issues of what it means to perform a role.

Everyone has multiple roles to play in real life. We should respond to
different situation with controlled and appropriate elements so that the
patient or other people will benefit.

Self-awareness, mindfulness (3 of 12 responses)

Enlightenment/Awareness/Be more observant/Be more mindful of my
behaviour/Create comfort, remove discomfort/Personal development/
Be more self-aware, control of oneself.

Heightened realisation of various aspects of my behaviour—how I
might control it.

Insight into how we as professionals can become conscious of our
activities and their impact on our lives.

Teaching (2 of 9 responses)
Ideas for teaching communication and self-awareness.

I would have to be more mindful when teaching students...More
importantly, I have to impart to students too that they do need to be
mindful of their actions.

“Three of the 4 authors selected the responses that communicate simply
and offer a clear perspective and eliminated those which communicate less
simply, or where the idea had already been conveyed by another comment.
30 (20 from Workshop 1 and 10 from Workshop 2) of 31 questionnaire
respondents who offered qualitative comments.

Interviews

Workshop 1 participants were asked if they would
be available for interview in the 4 weeks following the
workshop and 6 volunteered. All 6 of them were clinicians
in one of the following specialties: anaesthesia, emergency
medicine, psychological medicine, orthopaedic surgery,
otorhinolaryngology and family medicine. Three of the
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Table 3. Responses from Questionnaires Relating to Authenticity—
Inauthenticity—Wearing a Mask”

Question 1: What have You Gained from this Workshop?

Question 2: How would You Implement/Adapt/Apply Your
Learning in Your Professional Practice?

Authenticity/inauthenticity

Answer to my question raised this morning about the authenticity of
utilising “performativity” skills in our clinical setting.

Authenticity and discovery of self-awareness.

You cannot “act” genuine. You take on the role fully when you put on
the mask of being a healthcare professional.

Be authentic and perform within boundaries.

I have learnt that as a person, we have many roles to perform. And
that each role has it own required “performance” and that it is not
necessarily inauthentic to behave differently in different roles.

Can perform and act while being authentic.

Effect of mask-work

Respect for my mask (roles and responsibilities). Awareness,
mindfulness, being conscious.

Be more aware of the “mask™ I put on when I accept roles with
responsibility or authenticity.

Wear my masks respectfully and meaningfully. Be like the artist—
totally immersed in our roles and also able to survey ourselves with
detached, objective view.

Mask exercise, which made me more aware of our body/gestures
speak a lot too. And I need to be mindful about this myself.

“From Workshop 1 participants (n = 10) who offered qualitative responses
on these issue to Question 1 and/or Question 2.

authors conducted 2 interviews each. All interviewees
were asked “What was the main feature of the workshop
for you?”; “What did you get from the workshop?
Personally? Professionally?”’; and “Was there anything
from the workshop that you have found to be useful in
practising in your role as a doctor/nurse (as appropriate)?”
In analysing the responses, it was apparent that similar
answers were given to each of the questions and for this
reason, the responses are presented in Table 4 in relation
to the 3 identified themes from a thematic analysis of all
6 interviews, through a “careful reading and re-reading of
the data”.” The following themes were identified as being
important to the participants in describing their views about
the workshop:

» Congruence of actions and speech
 Authenticity of acting and performativity

* Relevance of actor-training to working with patients,
colleagues, students.

See Table 4 for interviewees’ statements which illustrate
each of these themes.

Discussion
The participants’ ratings for Workshop 1 appear to be

May 2016, Vol. 45 No. 5

Doctors & Healthcare Professionals: Actor-training—Paul Macneill etal 208

Table 4. Illustration of Themes Emerging from the Interviews”

Themes

Congruence of actions and speech and emotions

The importance and need to have appropriate general body language
(on top of appropriate facial expressions), aligned to what you say
and express.

Our actions and speeches may not always be congruent, as the body
may at times, betray the person, and sometimes even we are not
aware of this.

Suddenly you are aware of the need to have your body gestures
aligned to your emotions.

The workshop has allowed me to see things with a more “outwards”
view. For example, it makes me more aware of myself and how I
present myself to the world.

I like the activities which required us to wear the mask. It was a good
way to make us realise that we can communicate a lot even without
the need to speak. It was a lot of fun...and a good reminder...of the
importance of forms of communication other than verbal.

Authenticity of acting and performativity and related themes: “The
mask is not fake” and the relevance of the mask-work to working as a
doctor

[The importance of] authenticity of acting and performativity in a
very sensitive healthcare discipline.

Putting on the mask is [not] compromising the genuineness...it is...
how we wear the mask.

Mask is not fake. Session was good as it helped me realise the impact
on patients when [the doctor is] fake. If they put on a mask and
pretend to be caring when they are not, the patients will know. When
coming to the clinic, clinicians have to put on a professional role.

The acting out of emotions with a mask on was most challenging but
a good learning experience.

Relevance of actor-training to working with patients, colleagues,
students

The workshop assists me to...have...self-awareness/more
consciousness when [ work with my patients or their relatives.

The importance and need to have appropriate...body language...
aligned to what you say and express. This is especially useful for
conducting difficult conversations with staff and patients.

This workshop helped me to be more sensitive towards the feeling of
my patients.

Performance is a part of my role as a doctor.

“No. of interviewees = 6 (all from Workshop 1).

higher than for Workshop 2 but this could be a function of
the difference between rating scales in the questionnaires for
the 2 workshops. A difference between a 4-point (without a
mid-point) and a 5-point Likert scale may have an effect.®
There may also be greater reluctance to assign the term
“Excellent” rather than “Very Good”—with a consequent
shift towards the mid-point. Nevertheless, these ratings
indicate a positive response to the activities and the reflection
activity in both workshops.

Both workshops were given high ratings on “usefulness”,
and Workshop 2 was given high ratings on “content”,
“delivery”, and “enjoyment” (responding to questions that
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were not asked in Workshop 1). In both workshops there
was arange of responses to questions regarding “What have
you gained from this workshop?”” and “How would you
implement/adapt/apply your learning in your professional
practice?” Most responses were general such as “be more
mindful of my behaviour,” “be more self aware,” and have
“insightinto how we as professionals can become conscious
of our activities and their impact on our lives.” However,
there were more specific responses relating to “acting skills”
including have “more respect and appreciation for acting
as an art. A deeper reflection on issues of what it means
to perform a role.” There were also responses relating
directly to “care for patients” including “Performance as a
means to explain and enhance doctor-patient relationship”
and greater awareness of the “relationship between
doctor and patient (related to patient-empathy).” Many
of the comments indicated insights into “body language,
communication and the expression of emotion” from the
workshops and particularly from mask-work. For example,
one comment was that mask-work was an effective “tool”
incommunication training “to emphasise...body language,”
and another participant commented that the “mask exercise...
made me more aware [that] our body/gestures speak a lot
t00.” Another wrote of the workshop providing a “better
understanding of the framework on how to improve and be
aware of body language in communication.” The workshops
also sparked “ideas for teaching communication and self-
awareness” and being “more mindful when teaching.”

In Workshop 1, the issue of “whether one is authentic
when employing acting skills” came to the fore. This is an
important issue if we are to claim (as we do) that actor-
training improves the performance and effectiveness of
clinicians in relating to patients. If acting is simply “to
pretend”, then “the notion of doctors acting in front of their
patients will be repugnant”—as McManus® recognises—
because we hold authenticity as “an intrinsic good”. In our
view “authentic” means “genuine, not feigned or false”,
and “not affected” as it is defined in the Oxford English
dictionary (OED).! As stated above, this issue was discussed
in Workshop 1 in terms of whether “acting” is “putting-
on-an-act”—or whether acting is, or can be, a “genuine
expression”. The other form of this question related to
wearing a mask, and a concern about whether the actor
was “hiding behind the mask” or the mask “accentuated”,
in some form, what was real and genuine. It is clear
from comments offered (as represented in Table 3) that
participants had come to see acting as offering skills that
enabled “authentic” and “genuine expression”. Anexample
of'this is the comment in Table 3 that one “can perform and
act while being authentic.”

The themes emerging from interviews of 6 Workshop
1 participants supported the tenor of comments from the

workshop questionnaires. Interviewees found that they
become more aware of congruence, or lack of congruence,
between actions, speech and emotions, during the workshop.
This carried over, at least for some of the interviewees,
to a greater awareness of “body language” in relating to
patients and colleagues. Performance in mask also led to
explorations of the issue of genuineness of performance,
and the discovery that it is not wearing the mask (or putting
on a professional role) that is critical but “it is...how we
wear the mask.”

Whilst—in common parlance—we speak of “hiding
behind a mask”, participants clearly expressed the view
that using a mask within the workshop was a way of
understanding and being more aware of “playing” a
professional role. For example one participant wrote
of “respect for my mask (roles and responsibilities).
Awareness, mindfulness, being conscious.” The mask,
in this workshop, was taken as a metaphor for playing a
“role of healthcare worker” and participants clearly saw
that one can play the role with respect for the role, and
act appropriately within that role, without it being a form
of “hiding behind” or inauthenticity. Another participant
wrote of being “more aware of the ‘mask’ [I] put on when [
acceptroles with responsibility or authenticity” and another,
commenting along these lines, wrote that: “[I] wear my
masks respectfully and meaningfully.” This person advised
being “like the artist—totally immersed in ourroles and also
able to survey ourselves with detached, objective view.”
This last comment was a reference to statements made in
both workshops that the renowned Russian actor-trainer
Konstantin Stanislavsky saw the pinnacle of acting as both
experiencing oneself fully engaged within a role, whilst
at the same time observing oneself as a performer—as if
one is looking down on oneself. This apparent “dividing
of oneself” is not experienced by an accomplished actor
as division, but of supreme mastery and integration."*!

Thisissue did not arise in comments made by participants
following Workshop 2. It was an issue of particular
importance to one of the participants in Workshop 1—who
raised the issue early in the workshop and brought it up
in discussion and again in an interview. As facilitators, we
encouraged this discussion, when it arose in Workshop
1, because we regard an understanding of mask-work as
enabling one to play a role more effectively, and as a major
justification for offering acting training to HCPs. Actor-
training can address—and take one beyond—what is often
perceived as a dichotomy between empathy and analytic
knowledge, for HCPs and students in training."''>Through
training as an actor, one can learn to be fully immersed
within a role and empathically relating to other “actors”,
whilst being at the same time analytic and objective (as we
discussed in our previous publication').
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Workshop 2 participants (but not Workshop 1) were asked
for “Other comments about the Workshop”. Whilst some
noted that the workshop was “fun,” “eye-opening,” and
“well-prepared,” another described it as “different” and
involved “difficultlearning!” This latter commentator added
that “this is experiential.” In our view, this comment points
to akey difference between an actor-training workshop and
many other workshops that are offered to HCPs. We believe
that the important learnings can only be absorbed through
experiential and embodied activities. They are not primarily
conceptual but rather perceptual. One commentator noted
that “it is very difficult to relate this to work.” Another put
a view that “the purpose should be clearer” and a further
participant advocated making the “relevance to clinical
environment more explicit.” Our intention in offering both
workshops was to be clear about our purpose and to relate
this work to the clinical environment. We can, of course,
be criticised for failing to do so—and we continue to look
for ways to better achieve those ends. However, we also
believe thatall the above comments are related. [tis difficult
learning, because the means for learning are not primarily
conceptual but experiential. HCPs are largely trained in
conceptual modes although importantly, their work demands
a much more engaged and empathic response.

There are few reports in the literature of actor-training for
HCPs and these relate to actor-training for medical students
rather than practising clinicians."!*!® This is pioneering
work therefore. However, in reaching any conclusion
about the value of actor-training for HCPs, it needs to be
acknowledged that the workshops we report were attended
by participants who freely chose to attend and were open
to learning through this medium. We make no claim for the
effectiveness of actor-training for HCPs or trainees within
a course where there may be some degree of compulsion to
attend. A further qualification is that any conclusions about
the clinician’s effectiveness resulting from this training are
based on the participants’ self-reports.

The aim of these workshops was to provide participants
with both skills and an “embodied” understanding, through
actor-training, as a basis for expanding the range of their
“performativity” (performance skills) and effectiveness
in relating to patients. From the participants’ comments, it
is apparent that participants gained a better understanding
of the need for congruency between verbal and non-verbal
expression and between their emotional experience and
expression. For some participants, there was also a better
sense of how others perceive them. There were also the
apparent gains from working with masks. For some, the
mask offered an expanded way of understanding their
professional role, such as for the person who wrote of being
“more aware of the ‘mask’ I put on when I accept roles
with responsibility or authenticity”. Such comments were
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validating of key assumptions in running the workshops that
“Acting is not to pretend but to express oneself effectively
and genuinely” and that “Theatre work, including work
with masks, is not to hide but to accentuate” (assumptions
that were discussed in our previous paper'). On this basis,
we believe that our aims in running these workshops were
achieved to some considerable extent and that there is a
good case for continuing to offer actor-training to doctors
and other healthcare practitioners.

Conclusion and Recommendation

We can conclude from participants’ responses that the
workshops were well received and that there were revelations
in understanding and potential changes in approach to
“acting in the role” of a doctor, nurse and other healthcare
worker. Participants understood that acting is not about
hiding but about playing one’s role more effectively. Actors
are superbly trained in the nuances of observation, body-
awareness, and relating effectively to others. This goes
beyond mere role-playing and communication training to
encompass an embodied understanding that may enable
trainees to be more creative and genuine within themselves
and, more effective with patients and other staff. We conclude
therefore that, whilst further research is warranted, these
results support actor-training, offered by an experienced
actor or acting teacher, as a means for developing acting
skills, self-awareness, and effectiveness of clinicians,
trainees and other HCPs, in relating to their patients.
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Letter to the Editor

Are We Working Too Hard?—A Functional Scoring of Orthopaedic Surgeons

Dear Editor,

It is no secret that surgeons are subjected (or subject
themselves) to long hours at work, be it in the operating
theatre, the clinic, the office, or otherwise. Such a lifestyle
is likely to result in health problems in the long run. The
mental health of doctors has been extensively studied, with
many doctors revealing evidence of psychiatric morbidity. '
This has implications on both the health of doctors and
healthcare in general, as burnout can be associated with
poorer performance and increased turnover rate of
healthcare workers.*

For orthopaedic surgeons and trainees especially, it was
found that there was a high incidence of reported emotional
exhaustion, psychological distress, and burnout.** Given the
positive correlation with work hours, it is worth exploring
whether we face the same problem locally.

There have also been surprisingly few studies on the
physical health of surgeons. For orthopaedic surgeons,
standing long hours in the operating room, applying manual
traction, and hammering nails are all part of the job. Such
physical demands are sure to take their toll on their health in
ways that could possibly be unique to orthopaedic surgeons.”

Materials and Methods

We created an anonymous online survey that consisted
mainly of questions from the Short Form-36 (SF-36)
health survey questionnaire, a validated tool that covers
both physical and mental health;® and the Patient Health
Questionnaire-9 (PHQ-9), a validated depression screening
questionnaire.” We included questions on hours in surgery,
stay-in calls,amount of sleep, and respondent demographics.
The survey was disseminated to orthopaedic surgeons
and trainees in all public hospitals in Singapore via email.
Consent was inferred from completion ofthe questionnaire.

Ethics approval was obtained from the Institutional
Review Board prior to the study.

Results

Of 137 invitations, 67 (48.9%) responses were received.
As local norms are not available for SF-36, we compared
the scores for the various sections with population norms
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from the United States.!” We found that surgeons were
significantly (P <0.05) superior in 2 physical domains but
poorer in 2 mental domains.

Comparisons were made between the different
subgroups of surgeons, namely: gender, marital status, age,
appointment, average number of hours spent in surgery
after office hours per week, and average number of stay-in
calls per week.

The starkest difference was between different genders:
females scored significantly poorer (P <0.05) than males
in 7 domains. The next significant difference in scores (P
<0.05) was the group that operated 10 or fewer hours after
office hours, scoring better than the group that operated 11
ormore hours, in 7 domains. “Married” respondents scored
significantly better than “single” respondents (P <0.05)
in 4 domains, while respondents aged above 40 scored
significantly better than those aged 40 and below (P <0.05)
in 3 domains, and consultants scored significantly better
than trainees (P <0.05) in 2 domains. The significant results
(P <0.05) are summarised in Tables 1 and 2.

Stratifying by appointment revealed that trainees who
operated 10 or fewer hours after office hours scored
significantly better (P <0.05) in 5 domains than those who
operated 11 ormore hours after office hours. The consultants,
as expected, scored significantly better (P <0.05) than both
groups of trainees, in the same 5 domains. These scores
are reflected in Table 3.

Table 1. Comparison of Scores of Surgeons vs the Norm

Section Surgeons’ Norm P Value
Score
Physical functioning 91.0 83.3 <0.05
Role physical 79.6 82.5 0.37
Bodily pain 78.2 71.3 <0.05
General health 62.1 70.8 <0.05
Vitality 54.3 58.3 0.10
Social functioning 76.1 84.3 <0.05
Role emotional 84.6 87.4 0.28
Mental health 73.2 75.0 0.39
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Table 2. Significant Scores by Demographics

Demographic Parameter

Section Surgery After Hours
Male Female Married Single Consultant  Trainee Age <40 Age >40
<10 hours  >10 hours
Physical 91.4 88.3 91.7 88.1 91.7 90.0 90.1 92.9 91.5 88.8
functioning P =0.05 P=0.12 P=0.16 P=0.56 P=0.08
82.5 60.4 82.1 69.2 83.4 74.6 78.0 83.0 84.0 59.4
Bodily pain
P <0.05 P <0.05 P=0.13 P=0.35 P <0.05
o 80.4 63.7 79.7 71.8 78.5 77.8 76.5 81.8 81.1 64.7
Vitality
P <0.05 P=0.14 P=0.96 P=0.35 P <0.05
Role 64.5 46.3 64.3 52.8 64.4 59.0 59.3 68.3 64.9 49.1
emotional P <0.05 P=0.06 P=0.28 P=0.14 P <0.05
Physical 57.4 34.0 57.1 42.8 61.5 448 50.4 62.8 58.0 37.5
functioning P <0.05 P <0.05 P <0.05 P <0.05 P <0.05
79.1 56.9 71.5 70.2 78.9 72.4 72.0 85.1 81.6 51.0
Bodily pain
P <0.05 P=0.09 P=0.19 P <0.05 P <0.05
o 87.1 68.5 86.3 77.6 8.8 79.0 82.8 88.5 88.8 65.2
Vitality
P <0.05 P <0.05 P=0.07 P=0.33 P <0.05
Role 76.6 51.7 71.5 55.9 81.3 62.6 69.0 82.4 76.8 56.7
emotional P <0.05 P <0.05 P <0.05 P <0.05 P <0.05

PHQ-9 revealed that 35.4% of surgeons have moderate
to severe symptoms of depression. The average score was
12.9, indicating symptoms of minor depression.’

Atotal 0f23.9% of surgeons agreed to having contributed
toroad trafficaccidents due to lack of sleep. However, when
stratified by the average number of hours spent sleeping per
day, the majority of respondents fell into the 5-to-8 hours
category, hence we were unable to identify a cutoff point
that put doctors at greater risk of road traffic accidents.

Discussion

The good news is the scores of our doctors are not that
different from the normal population. In fact, the better

Table 3. Significant Scores of Trainees Operating <10 Hours, Trainees
Operating >10 Hours and Consultants

Trainees Trainees

Section Operating Operating Consultants

<10 Hours >10 Hours
Role physical 83.3 60.2 83.4
Vitality 49.3 37.5 61.5
Social 84.0 534 78.9
functioning
Role. 86.6 66.7 88.8
emotional
Mental health 66.9 55.5 81.3

Physical Functioning and Bodily Pain scores show that
perhaps orthopaedic surgeons know how to take care of
their physical health better than the general population,
which may normally be expected of doctors.

After delving deeper into the analyses, we see the darker
effects of this industry: overwork causing impaired social
functioning, feeling nervous or depressed, and generally
poor health. This is especially so when we compare the
scores of single doctors and doctors who operated 11 ormore
hours after office hours per week, against the population
norms. These doctors score worse than the general
population, especially in the mental health components
of SF-36. This may suggest that while younger, single
trainees are physically able to cope with the workload their
traineeship entails, mental stresses of the job may take their
toll. An increased workload has already been shown to be a
risk factor for burnout and depression, which in turn leads
to increased rates of medical errors.''"?

Conversely, we note that the more senior groups, i.e.
the consultants, older and married surgeons, fared better
when compared against the younger trainees. Thus we may
postulate that either older surgeons possess more maturity
and mental strength to deal with the rigours of orthopaedic
surgery, or the responsibilities of a trainee are tougher than
those of a consultant, or both. One thing seems certain —
things get better with age (and promotion).

The results for PHQ-9 point to a slightly different
conclusion: no significant demographic factor can be
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identified to cause depressive symptoms. However, the
average score, that suggests symptoms of depression, is
also an indication that the toll orthopaedic surgery takes on
its doctors is more than just skin (or muscle) deep.

Judging from the SF-36 and PHQ-9 results, it appears
that orthopaedic surgery is more mentally than physically
demanding, unlike what we thought before. This is perhaps
another piece of evidence, to disprove the “twice as strong
as an ox, and half as smart” claim."

The poor mental health scores indicate that our doctors,
especially our trainees, may be atrisk of burnout. However,
do note that a portion of our trainees are still part of the old
specialist training programme, and hence not subjected to
the work hour restrictions that the current residency entails.
Working conditions may improve once more of our trainees
are forced to keep to more humane hours.

Despite the better scores for the male than the female
populations, having 9 female respondents (13.4%) greatly
reduces the power of comparison. The reason for a small
female surgeon population has previously been explored,'
with factors such as lifestyle being reasons for women not
choosing surgical specialties. However, other reasons, such
as its physical nature, may be misconceptions. Our results
would perhaps have addressed these misconceptions, but
the low population of female respondents prevents us from
drawing any conclusions.

Conclusion

The key to happiness seems to be growing old, getting
married, and becoming a consultant surgeon as soon as
possible. In the meantime, we recommend juniors to
avoid operating more than 10 hours after office hours, as
this directly affects their health-related quality of life and
risk of depression. While drastically improved working
conditions may not seem possible at the moment, we hope
this study can spur decision-makers to continue to make
policy changes, and for further studies to be conducted on
the well-being of doctors.
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Letter to the Editor

The Prevalence of Post-Traumatic Stress Disorder in Intensive Care Unit Staff and
the Common Coping Strategies Used

Dear Editor,

The medical personnel of the intensive care unit (ICU)
encounter patients who are critically ill, have severe
injuries, or require multiple life-sustaining interventions
on a daily basis. Working in a stressful environment such
as the ICU can be highly rewarding, but it may also have
detrimental effects on the physiological and psychological
well-being of the staff.%? A study by Mealer et al (2007)
showed agreater prevalence of post-traumatic stress disorder
(PTSD) symptoms among ICU nurses compared to general
nurses while a study on ICU personnel reported that out
of 144 1CU nurses who dealt with trauma and critically
ill patients, 88% had suffered from intrusive symptoms,
75% from symptoms of hyperarousal, and 41% eventually
developed PTSD.® Azoulay et al (2013) showed that high
burnout scores correlate with vulnerable personality, low
job satisfaction, and high degree of job stress.*

We hypothesised that ICU staff may be at increased risk
fordeveloping symptoms of PTSD and other psychological
disorders, and have negative coping strategies. Our aim was
todetermine the prevalence of PTSD symptomsamong ICU
staff in Singapore and to determine the common coping
strategies employed.

Materials and Methods
Study Design and Materials

Our methodology was a cross-sectional survey using
validated survey instruments. This study was approved by
the Institutional Review Board (IRB). The questionnaire
incorporated the Post-Traumatic Symptom Scale-10 (PTSS-
10), Hospital Anxiety and Depression Scale (HADS) and
COPE Inventory, and was administered over 30 days. The
PTSS-10 looked at the presence of the following post-
traumatic stress symptoms: sleeping difficulties, nightmares,
feeling dejected or downtrodden, jumpiness or startled
reactions, the need to withdraw from others, irritability
and agitation, frequent mood swings, bad conscience,
feelings of guilt, fear of places that remind an individual
of the place that he/she works in, and muscular tension.
Scores of 1 to 2 were considered mild, scores of 3 to 4
were considered moderate, and 5 or more were considered
as a strong reaction.

Participants and Sampling

We studied all doctors and nurses working in the medical
and surgical ICUs of a regional hospital in Singapore. This
was a voluntary and anonymous survey. The sampling
method was based on random voluntary sample and the
questionnaire was provided to all participantsand collected
in a box placed in the institution’s ICU.

Setting

Ourinstitution’s ICU hasamix of intensive care and high
dependency patients. The ICU has a 1:1 nurse-to-patient
ratio and a 1:2 ratio in the high dependency unit (HDU).
Nurses work in shifts while doctors have a rotational on-
call schedule. It generally has a high APACHE 11 score
patient population. The case mix consists of adult medical
and surgical critically ill patients.

Data Collection

We collected data identifying common stressors
associated with working in the ICU as well as through a
Life Events Checklist. The questionnaire also included
the HADS, which consists of 2 subscales that evaluate
symptoms of depression and anxiety. A score of 8 or
greater is suggestive of the possible presence of anxiety
or depression.

Another outcome measure was to identify common coping
methods used to overcome stress, anxiety and depression. To
thisend, we used the COPE Inventory which was developed
to assess a broad range of coping responses. Twenty-eight
questions were asked which looked at different coping
strategies and these were broadly divided into adaptive
and maladaptive coping methods. Demographic data was
also collected from the questionnaire. ICU stressors as
mentioned in prior literature were listed.®

Statistical Analysis

The data was entered and analysed in SPSS™. We
estimated a sample size of at least 100 participants from
ICU staff in 30 days in order to obtain an 80% power for
our study.
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Results
Demographics

Aquestionnaire was distributed to 107 nurses and doctors
inthe ICU ofaregional hospital in Singapore. We had a 94%
response rate. The respondents consisted predominantly of
nurses 87% (n = 90) and doctors 13% (n = 14); 83% were
female (n=88) and 17 % were men (n = 18). The mean age
was 31.7 (SD = 7.3); ranging from 22 to 63 years. Atotal
of 59% of participants had less than 5 years of experience.

Our questionnaire looked at aspects of ICU care that
healthcare professionals find stressful. More than 86 % of
them found working in ICU to be stressful. Cumulatively,
more than 80% of the staff found dealing with difficult
relatives, traumatic injuries and performing futile care to be
highly stressful. Ninety-two of the staff was also unhappy
with the inadequate staff-to-patient ratio (Table 1).

Post-Traumatic Stress Symptoms

OnthePTSS-10, 28% of staff had experienced nightmares
inrelationtotheirwork and 25% have suffered from anxiety
attacks when they thought about their work experiences
in the ICU as shown in the HADS scale. On this scale,
67% of participants scored 1 to 2 (mild), 29% scored 3 to
4 (moderate), and only 4% scored 5 or more indicating a
relative strong reaction. In all, 33% of staff suffered from
significant post-traumatic symptoms.

Healthcare professionals reported stress in the following
situations: general work in the ICU, dealing with difficult
relatives and traumatic injuries, performing futile care,
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Table 1. Stress-Related Activities in ICU
Stressful Situations Reported by

Healthcare Professionals Percentage
General work in the ICU 86%
Dealing with very sick/dying patients 92%
Dealing with severe traumatic injuries 94%
Handling the bodies of deceased patients 59%
Inadequate staff-to-patient ratio 92%
Maintaining an amicable relationship with nurses 57%
Maintaining an amicable relationship with doctors 60%
Performing “futile” care 80%
Encountering combative patients 92%
Encountering patients with difficult relatives 96%
Involvement with end-of-life care 72%
Preforming cardiopulmonary resuscitation 80%

ICU: Intensive Care Unit

and poor staff-to-patient ratios. There was no significant
difference between gender or occupation on the PTSS.
However, there was a significant difference for those
who were younger (P = 0.007). Those with more years of
working experience reported fewer symptoms (P = 0.01).
Shift work also had a significant impact (P = 0.02) on
reported symptoms (Table 2).

Anxiety Depression Score

This was measured using HADS. Eleven percent of the
staff was found to have significant anxiety symptoms and

Table 2. Statistical Test of Outcomes, PTSS-10, COPE Maladaptive and Adaptive Scales Against Demographics

PTSS-10 COPE Maladaptive Scale COPE Adaptive Scale
Mean P Value Mean P Value Mean P Value

Gender 0.15 0.98 0.84
Male 22+11 12+4 49 +11
Female 26 +13 12+4 51+ 10

Occupation 0.99 0.34 0.68
Doctor 25+12 11+£2 49+ 13
Nurse 26+13 12+4 51+9

Age (cutoff: 30 years old) 0.007 0.09 0.71
Younger than 30 years old 28+12 13+3 50 £ 11
Older than 30 years old 23+12 12+4 51+9

Years of experience 0.02 0.24 0.75
Less than 5 years 29+13 13+3 51+10
More than 5 years 23+10 12+4 51+10

Night shift 0.02 0.96 0.49
1to 5 days 24 +10 13+4 50+ 11
More than 5 days 30+14 12 45 3 52+ 10

PTSS-10: Post-Traumatic Symptom Scale-10
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Table 3. Hospital Anxiety and Depression Scale (HADS) Results

Hospital Anxiety and Depression

Scale (HADS) Anxiety Depression
Normal (0-7) 64% 74%
Borderline (8 — 10) 25% 15%
Abnormal (11 — 21) 11% 12%

12% had significant depressive symptoms. Gender, night
shift work, and experience (in years) had no effect on the
HADS score (Table 3). Thisis considerably higher compared
to point prevalence of depression in the general Singapore
population which is between 3.6 to 7%. Doing more than
5 night shifts was also a problem (Table 2).

As evident, by far, the majority of staff (92%) adapted
positively with a large number resorting to active coping,
positive reframing of religion, and acceptance (the actual
questions were worded more simply), while a small
number (3 to 8%) fell into negative coping means such
as substance abuse, denial, etc. Gender, age, occupation,
years of experience and night shift work did not have any
effect on coping methods.

Discussion

PTSD is a complex mental illness that results from
an individual's response to an experienced or witnessed
traumatic event, actual death, perceived threat of death
or serious injury that results in extreme fear, helplessness
or horror.® No large studies are present in Singapore and
certainly not for prevalence in ICU staff.”® Our study
explores the psychological manifestations of coping with a
busy ICU environment on staff members including doctors
and nurses of both genders. Our hospital has a Staff Crisis
Programme where peer supporters provide emotional
support and are trained to listen without judging.®*°

In addition to crises intervention schemes and regular
support group intervention, avenues for staff to find time
for non-medical relaxation techniques such as yoga and
music therapy must be considered. Frequent rotation out of
the ICU may also be explored. Debilitating illness can also
inhibit the individual's life. The level of success one has at
his or her place of employment depends on many factors
including the level of impairment and support outside and
inside the work environment. Another facet could be to
make people aware of this phenomenon and make it easy
for staff to seek help.tt12

Although at times the experiencing of symptoms is
unavoidable, crisis intervention is a useful platform
for screening, reducing acute distress, fostering group
cohesion, providing psychoeducation and information,

and anticipatory guidance.’* As caring organisations,
institutions have a role in assisting affected employees in
dealing with the psychological aftermath of their trauma
with sensitivity, understanding and support at every staff
level. Despite the high levels of PTSD, the ICU staff had
a low rate of negative coping methods.

Limitations

Our limitations are a relatively small sample size and
more nurses than doctors who voluntarily filled the form.
The scales we used are meant to screen for PTSD and
depression amongst patients and not healthcare workers;
neither are they meant for a proper diagnosis as this still
requires a consultation with a psychiatrist. The validity
of anonymous, self-reported stress symptoms are also a
limitation, especially when reporting on the use of coping
methods.

REFERENCES

1. AckerKH. Docritical care nurses face burnout, PTSD, or isitsomething
else?: getting help for the helpers. AACN Clin Issues Crit Care Nurs
1993;4:558-65.

YehudaR. Post-traumatic stressdisorder. N Engl J Med 2002;346:108-14.

Myhren H1, Ekeberg O, Stokland O. Job Satisfaction and Burnout
among Intensive Care Unit Nurses and Physicians. Crit Care Res Pract
2013;2013:786176.

4. Azoulay E, Pochard F, Kentish-Barnes N, Chevret S, Aboab J, Adrie

C, et al. Risk of post-traumatic stress symptoms in family members of
intensive care unit patients. AmJ Respir Crit Care Med 2005;171:987-94.

5. Stechmiller JK. The nursing shortage in acute and critical care settings.
AACN Clin Issues 2002;13:577-84.

6. Javidi H, Yadollahie M. Post-traumatic Stress Disorder. Int J Occup
Environ Med 2012;3:2-9.

7. Badger JM. Understanding secondary traumatic stress. Am J Nurs

2001,101:26-32.

Annals Academy of Medicine



8. Kerasiotis B, Motta RW. Assessment of PTSD symptoms in emergency
room, intensive care unit, and general floor nurses. Int J Emerg Ment
Health 2004;6:121-33.

9. Embriaco N, Azoulay E, Barrau K, Kentish N, Pochard F, Loundou A,
et al. High level of burnout in intensivists: prevalence and associated
factors. Am J Respir Crit Care Med;175:686-92.

10. Mealer ML, Shelton AL, Martin GS, Burnham EL, Odom SE, Moss M.
The prevalence of post-traumatic stress disorder is increased among
intensive care unitnurses [abstract]. Proc Am Thorac Soc 2006;3: A833.

11. JonssonA, Segesten K, Mattsson B. Post-traumatic stressamong Swedish
ambulance personnel. Emerg Med J 2003;20:79-84.

12. Weisaeth L. Torture of a Norwegian ship's crew: the torture, stress
reactions and psychiatric after-effects. Acta Psychiatr Scand Suppl
1989;355:63-72.

13. Thulesius H, Hakansson A. Screening for posttraumatic stress disorder
symptoms among Bosnian refugees. J Trauma Stress 1999;12:167-74.

Post-Traumatic Stress Disorder—Yu Zheng Ongetal 218

Yu Zheng Ong, *wess, Shahla Siddiqui, 2wess, pasa, Fcem,
Surej John, *wess, mrcp, ber, Zen Chen, “mse, Su Chang, Swvse

tYong Loo Lin School of Medicine, National University of Singapore,
Singapore

2Department of Anaesthesia, Khoo Teck Puat Hospital, Singapore
3Department of Psychiatry, Khoo Teck Puat Hospital, Singapore
“Department of Nursing, Khoo Teck Puat Hospital, Singapore

°Clinical Research Unit, Khoo Teck Puat Hospital, Singapore

Address for Correspondence: Dr Shahla Siddiqui, Department of Anaesthesia,
Khoo Teck Puat Hospital, 90 Yishun Central, Singapore 768828.
Email: shahlasi@yahoo.com

May 2016, Vol. 45 No. 5



Letter to the Editor

Dermatologic Screening in an Elderly Community with Low Socioeconomic Status
in Singapore

Dear Editor,

The elderly population is predisposed to a myriad of
skin conditions such as xerosis and malignancy. The World
Health Organisation (WHO) has defined elderly as those
aboveage 50.* In Singapore, 1,266,998 people (18.5% of the
population) were above the age of 50 in 2014.2 Of which,
3.2% stay in 1- and 2-room flats including rental flats. The
Singapore publicrental policy indicates thatindividuals can
qualify for rental flats if their monthly income is less than
1500 SGD and they have no child who is able to provide
accommodation.® Little is known about the dermatologic
health of the elderly community with low socioeconomic
status (SES) living in rental flats. Therefore, dermatologic
screening was performed on this vulnerable group by 3
dermatology nurses to unravel the unmet needs.

Materials and Methods

Skin assessment was conducted by dermatology nurse
clinicians from the Singapore National Skin Centre (NSC)
on 7 November 2014. The elderly—who live in rental flats
in the Bedok estate—are largely activities of daily living
(ADL)-independent. This was an event conducted with the
Thye Hua Kwan (THK) Radiance Senior Activity Centre
(SAC) at Bedok. All elderly residents aged 50 and above
were invited for the screening session.

The data collected included patient demographics and
nurse-clinician assessment of general appearance, skin,
hair and nail conditions. Data was analysed using Stata 13.
Descriptive statistics was used to describe the participants’
profile and clinical data.

Results

Thirty-three individuals participated in the skin
assessment. The age ranged from 58 to 90, with a mean
of 77.00 (7.52). Most of the elderly who participated were
females (n = 26, 78.79%). Of the 33 elderly, 7 (21.2%)
were identified as requiring follow-up care with a medical
practitioner (Table 1).

Xeroderma
The most common skin problem faced by the elderly

was xeroderma—25 (75.76%) were clinically assessed as
having abnormally dry skin. Xeroderma was significantly
associated with age. Elderly with xeroderma (mean: 78.45;
SD =5.93) were older than those without xeroderma (mean
=72.13;SD =10.12; T =-2.23, P = 0.03).

Pigmented Lesions

Pigmented lesions were found to be the next most common
skin problem. Twenty-two (66.67%) had pigmented lesions
on the upper limbs, 4 (12.12%) on the lower limbs, and 1
(3.03%) on the trunk.

Discussion

Thisdermatologic screening offersaglimpse into the skin
condition of the Singapore elderly population with a low
SES. Asexpected, ithighlightsalack in dermatological care
asdemonstrated by asignificant percentage (21%) assessed
toberequiringareview by medical practitioner. However, no
prior screening programme exists. The socioeconomic and
educationbarrier canresultin decreased access to healthcare
and self-care behaviour. In those above 65, nearly 8 in 10
elderly had below secondary qualifications in Singapore.*

Xeroderma was the most common skin condition
encountered. Skin barrier functions are impaired with
decreased stratum corneum hydration, sebum production

Table 1. Patients with Conditions that Require Further Evaluation by
Medical Practitioners

Patient

No. Age Gender Skin Disease

1 63 Male Pedunculated nodule on the nose

2 64 Female  Paronychia on the right middle finger

8 69 Male Severe itchy rash over bilateral arms

4 73 Female Severe itch that affects sleep

5 76 Female Nodule o:ﬁt:;;:gftilsji%%er eye lid

6 85 Female Pedunculated 1.§ cm nodule on right
Jjaw

7 90 Female 1 cm nodule on forehead
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and increased transepidermal water loss.* As a result, dry
skin can cause pruritus, excoriations and increased risk of
skin infections. Taking this opportunity, we educated them
on the importance of regular application of moisturisers to
restore the skin barrier functions.

Pigmented lesions such as seborrheic keratosis and solar
lentigines were found in a significant percentage of the
elderly. Lesions suspicious of actinic keratosis and skin
cancers were screened and referred for further evaluation
by medical practitioners. In Singapore, the Singapore
Cancer Registry ranks skin cancer as the sixth most frequent
cancer in both men and women in the period 2009 to 2013.5
However, skin cancer screening is little emphasised. This
is especially vital in the less educated elderly, because they
tend to place little attention to their skin care.

Eventhough this pilot screening programme is limited by
sample size, it is instrumental in our understanding of the
dermatological needs of the elderly community with low
SES. In Singapore, there is frequent screening for diseases
such as hypertension, diabetes, and breast/colon cancer,
yet there is few screening for skin problems. Globally, the
incidence of skin cancers is also on the rise, with 2 to 3
million non-melanomaskin cancersand 132,000 melanoma
skin cancers being diagnosed annually.® Asteatosis and
asteatotic eczema had a prevalence of 70.5% and 16.4%
in the elderly population in a recent study on Japanese
elderly population.” This corroborates our findings with a
similar prevalence. We encourage future larger screening
programmes and education to improve the skin health of
this population.

One of the limitations of our study was the inability to
follow-up on the diagnosis of the 7 patients who required
follow-up care with a medical practitioner. The centre
manager of the THK Radiance SAC was informed and
tasked with the follow-up of the individuals. However, we
were unable to retrieve the final diagnosis from polyclinics
and dermatologists due to medical confidentiality. Future
studies could attempt to follow-up on the outcome of the
elderly to evaluate the population which require specialised
medical attention.

There is a need for more attention to the skin health of
the elderly, as a breech in skin barrier can potentially lead
to infectionsand other chronic skin problems. Dermatology
nursing professionals can play anactive role inscreeningand
education.® They can teach the elderly simple yet important
skin care habits such as regular application of moisturisers
after bath, use of sun protection devices such as umbrella
and clothing or application of sunscreen, and to seek medical
attention when they notice abnormal lesions on their skin.
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Letter to the Editor

Nerve Transfer for Elbow Extension in Obstetrical Brachial Plexus Palsy

Dear Editor,

Theaimof this paper isto demonstrate the option of triceps
muscle restoration by means of selective neurotisation of the
radial nerve in children suffering from obstetrical brachial
plexus palsy (OBPP) during their early years of life.

Early nerve surgery, which includes both brachial plexus
reconstruction and nerve transfers, is generally accepted as
the best option for treating children suffering from severe
OBPP in their first months of life. As a matter of fact, nerve
surgery is performed in order to achieve a higher potential
of sensory and motor recovery in those children who would
otherwise be doomed to an unfavourable outcome.?

Despite the option for early nerve surgery during growth,
thereis a large group of patients who are still showing signs
of unsatisfactory recovery of upper limb function. In the
said patients, the muscles are seldom completely denervated
due to some regeneration of axons across the neuroma.
Consequently, nerve transfers should be considered inthese
cases, keeping in mind that nerve surgery performed later
than the firstmonths of life, especially when nerve transfers
are done in the following years, should be considered as
a real delayed surgery, because nerve surgery should be
performed as early as possible.3*

The restoration of shoulder abduction and external
rotation, elbow flexion, and prehension are the main goals
of brachial plexus repair in infants, while elbow extension
recovery has not been emphasised enough in the literature.
However, astrong triceps muscle is fundamental to stabilise
the elbow and allow greater reach. Wrist extension is also
useful for a better grasp.

We present a case series of 10 patients, who underwent
nerve surgery for restoration of elbow extension by means
of neurotisation of the radial nerve in different ages after
birth palsy (Table 1).

Materials and Methods

Giventhat neurotisation in brachial plexus reconstruction
is a well-known procedure that has been used for years,
Institutional Review Board approval was not required.
However, an informed consent was obtained from each
patient, particularly supported by clear explanation of the
risks and benefits.

Average age at surgery was 3.3 + 1.87 years (range, 0.8
t05.5). Inall cases, we performed neurotisation: in 5 cases,
we transferred the third, fourth and fifth intercostal nerves
to the radial nerve; in 4 cases, the fascicles of ulnar nerve
for flexor carpis ulnaris were connected to the radial nerve;
and in 1 case, either the spinal accessory nerve and the
intercostal nerves were transferred, the firstto the branches
of the radial nerve for the triceps muscle, and the second
to branches of the radial nerve for the wrist extensor
muscles. Neurotisation by intercostal nerves was for those
who presented a plexus palsy involving the inferior roots.

All the patients were evaluated by: clinical examination,
triceps muscle sonography, magnetic resonance imaging
(MRI) of the brachial plexus and electrophysiological
examination to identify possible muscular denervation. A
complete denervation of the triceps muscle was considered
as a basis for exclusion from surgery.

One of the main goals of the neurotisation procedure
is to achieve a functional result, preventing the loss of
previous functions, even if those might be minimal. For
that reason, during surgery, an accurate stimulation of
the nerve trunk is performed, leaving the nerve fascicles
untouched, which in turn presents an electrical response.
On the other hand, nerve fascicles giving a minimal or an
absent contraction of the muscle under electrical stimulation
should be neurotised.

Surgery was performed under general anaesthesiawithout
myorelaxation. A curvilinear skin incision was carried
out in the anterior part of the axillary folder extended
towards the breast in order to elevate intercostal nerves,
or downward along the arm when the cubital nerve had to
be dissected. The third, fourth and fifth intercostal nerves
were isolated along the inferior part of the ribs and after
section, the nerves were elevated and pulled backwards to
connect them to the radial nerve stump that was already
prepared, as a whole or in part.

Conversely, after the identification of the ulnar nerve at
a proximal third of the arm, the fascicles of the ulnar nerve
assigned to the flexor carpi ulnaris muscle were identified
by means of intraoperative electrical stimulation and after
resection, were passed through the axillary folder in order
to reach the branches of the long head of the triceps muscle
directly or with interposition of grafting.
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Table 1. Case Series of Patients
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. Age at
Original Previous Residual the Time
Patients _g Funzional  Goal of Surgery Donor Nerve Recipient Nerve Outcome”
Injury Surgery . of Nerve
Deficit
Transfer
Triceps and 3-4-5 .
Case 1 C5-C6-C7 No EIbO\.N extensor carpi 5 months intercostal Radial nerve braT‘Ch Fair
extension S for long head of triceps
radialis recovery nerves
s S
Case 2 C5-C6-C7 No and wrist Triceps recovery 8 months intercostal g &P Good
- and estensor carpi
extension nerves s
radiali
Branch of
Case 3 C5-C6-C7 No ElbOYV Triceps recovery 4yearsand 11  ulnar nerve Fo Radial nerve brapch Good
extension months flexor carpi  for long head of triceps
ulnari
Elbow 5 years and 5 3-4-5 Radial nerve branch
Case 4 C5-C6-C7 No . Triceps recovery Y intercostal - Good
extension months for long head of triceps
nerves
Triceps and intz;ic-)ital RN
C5-C6-C7- Elbow P . 3yearsand 7 for long head of triceps
Case 5 No . extensor carpi nerves and . Good
C8-T1 extension o months and estensor carpi
radialis recovery accessory S
- radiali
spinal nerve
Branch of
Case 6 C5-C6-C7 No Elboyv Triceps recovery 2yearsand 6  ulnar nerve Fo Radial nerve brapch Good
extension months flexor carpi for long head of triceps
ulnari
Branch of
Case 7 C5-C6-CT No E|b0YV Triceps recovery 4 yearsand 11 ulnar nerve Fo Radial nerve brapch Good
extension months flexor carpi for long head of triceps
ulnari
Branch of
Case 8 C5-C6-C7 No EIb0\_N Triceps recovery 4yearsand 7 ulnar nerve Fo Radial nerve brar_'nch Good
extension months flexor carpi for long head of triceps
ulnari
Elbow 3-4-5
Case 9 C5-C6-C7 No and wrist Triceps recovery 8 months intercostal Whole radial nerve Fair
extension nerves
Elbow 3 years and 2 3-4°5 Radial nerve branch
Case 10 C5-C6 No . Triceps recovery Y intercostal - Good
extension months for long head of triceps

nerves

“Outcome has been evaluated by means of the Medical Research Council Scale (Good >M4, Fair M4-/M3+ and Bad <M3).

A single patient underwent surgery using a posterior
approach and by means of sural nerve grafting. In the
remaining 3 cases, a simultaneous exposure of the ulnar
and radial nerves in the axillary folder was carried out,
obtaining a direct nerve suture without grafting. All the
nerve coaptations were constantly performed by means of
10/0 stitches and fibrin glue.

Results

We revaluated all the patients by the Scale of Medical
Research Council. Average follow-up was 3.2 £ 0.85 years
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(range, 2.5 to 4.6). The results were considered: good for
functional outcome >M4, 8 cases; fair for functional outcome
M4-/M3+, 2 cases; and bad for functional outcome <M3,
no one. The 2 fair cases were total brachial plexus palsy
treated by intercostal neurotisation.

Discussion

Elbow extension recovery can be obtained with the repair
of 2 specific branches leading to the long head of the triceps
muscle. Some publications have illustrated satisfactory
results in radial nerve repair using the intercostal nerves,
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Fig. 1. Ata and b, Microsurgical exposure of radial and ulnar nerves at the axillary fold. At ¢, two branches of the ulnar nerve

leading to flexor carpi ulnaris muscle were directed to the branches of the radial nerve leading to the triceps muscle by means of

direct nerve suture, without grafting.

despite the fact that the musculo-cutaneous nerve constantly
demonstrates a higher level of recovery.>” In our experience
of radial nerve neurotisation (5 cases treated to date) by
means of intercostal nerves, we have always achieved good
results (>M3 +).

Despite the fact that deformities of the chest and the spine
in using intercostal nerves are often claimed, we have not
observed those shortcomings. In fact, the surgeon should be
aware of the risk of damaging the growing structures, which
might lead to spine or thoracic deformities as sometimes has
happened in thoracic surgery. The potential damage of the
vertebral or costal physis would be caused by the vast ribs
wide opening or by the extensive denervation of intercostal
nerves. Actually, while elevating the intercostal nerves, we
should alwaystry to spare the surrounding tissues, avoiding
extensive dissection. Thoroughly dissecting intercostal
nerves withminimal incision, especially avoiding excessive
stretching apart of the ribs, would be a solution to avoiding
skeletal deformities during growth.

In patients without any involvement of the lower roots,
we consider the ulnar nerve fascicles to be the number
one choice for delayed repair of the radial nerve (Fig. 1).
Conversely, whenthe ulnar nerve isimpaired, the intercostal
nerves always represent a good option for restoring elbow
extension (Fig. 2).

Fig. 2. Whenthe ulnar nerve isimpaired, the intercostal nerves always represent
a good option for restoring elbow extension. In a), surgical exposure of radial
nerve attheaxillary folderand 3° and 4° intercostal nerves dissection is shown
and inb), neurotisation of the intercostal nerves into the radial nerve is shown.

Objections deriving from the selective neurotisation
procedure are the exhaustion of a prolonged denervated
muscle and the time limit in which the nerve transfers
should be performed. Actually, electromyographic studies
may offer further indications, but the pointto be considered
in OBPP is that a complete denervation of the muscles
rarely occurs. More often, in-continuity neuromaallows for
recording some neurogenic potentials (i.e. late fibrillation
potentials). Those are expressions of the muscle vitality.®®

Throughanalysing our case studies, good average outcome
has been reached, despite the amount of time elapsed since
the nerve lesion. In fact, 8 in 10 cases have achieved a
functional muscle strength (M4) of the triceps muscle.
The explanation of the discrepancy between the results
in children and in adults might stem from both prolonged
nerve regeneration in childhood, in which residual muscle
vitality is maintained despite the absence of functional
motion, and the augmentation of residual triceps function,
otherwise too weak for motion.

Another factor might be the short distance from the site of
nerve coaptation to the target organ. Thus, the most critical
point is the age at which such nerve surgery is indicated,
particularly because it is difficult to hypothesise the time
limit for performing a delayed neurotisation procedure
of triceps muscle. Our data has also demonstrated that
the percentage of negative outcomes did not increase in
the event of a child being older. As a matter of fact, some
positive outcomes have been recorded, regardless of the
child’s age at the time of surgery.

We are aware of the short follow-up of patients treated by
means of nerve transfer for triceps recovery. However, those
children have notdemonstrated significant deformities, even
if they are not fully grown. Considering the time elapsed
since the obstetrical lesion and the prolonged muscular
denervation, itis difficult to define atimeline beyond which
surgery should be excluded. Having successfully treated
childrenuptoabout 6 years of life, we do state that up until 6
years ofage, late nerve surgery could be deemedacceptable.
However, this does not rule out the possibility of surgery
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on children of an older age. On the other hand, in general,
for the upper limb but also specifically for elbow function
restoration, the onset of elbow joint deformity and anterior
soft tissue retraction may add further functional limitation.

Conclusion

Patients with a lack of recovery of elbow extension, due
to the palsy of muscles innervated by the posterior cord
of the brachial plexus, are in need of selective repair of
deficient muscular function.

To restore elbow extension, one possible solution is to
reinnervate motor branches of radial nerve to the triceps
muscle, in the hope of obtaining good functional results.
Depending on the severity and extension of brachial
plexus lesion, the radial nerve can be neurotised by means
of intercostal nerves when the palsy involves the whole
brachial plexus (thus inferior roots are damaged), while in
upper or three radicular palsy, the use of fascicles of the
ulnar nerve (modified Oberlin’s procedure) is advisable.X®
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