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Abstract
Background: Psychiatry and Family Medicine residents frequently see patients with comorbid mental and physical
disorders. Little is known about the difference in knowledge of Psychiatry residents and Family Medicine residents
regarding management of common conditions they encounter. This study aimed to assess the knowledge of
Psychiatry and Family Medicine residents regarding medical management of schizophrenia, hypertension, diabetes
mellitus, and dyslipidemia, as the findings could help to refine the training curriculum for residency training.
Methods: A cross-sectional survey design was used. Psychiatry and Family Medicine residents pursuing their
residency in Singapore were recruited from November 2019 to June 2020. The survey questionnaire consisted of
questions which assessed the knowledge regarding medical management of schizophrenia, hypertension, diabetes
mellitus, and dyslipidemia. Descriptive statistics were used to describe the demographic data; T-tests or MannWhitney U tests to compare the differences between groups; and multiple regression analyses to assess the factors
associated with Psychiatry residents’ knowledge of hypertension, diabetes mellitus, and dyslipidemia.
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Results: Fifty-seven out of 70 (81.4%) Psychiatry residents and 58 out of 61 (95.1%) Family Medicine residents
participated in the study. The majority of Psychiatry residents encountered patients with hypertension (93.0%),
diabetes mellitus (87.7%) and dyslipidemia (91.2%) on a daily to weekly basis. Psychiatry residents had higher scores
on questions about schizophrenia versus Family Medicine residents (mean 50.70 versus 43.28, p < 0.001). However,
Psychiatry residents scored lower on questions about hypertension (mean 33.86 versus 40.98, p < 0.001), diabetes
mellitus (mean 45.68 versus 49.79, p = 0.005) and dyslipidemia (mean 37.04 versus 44.31, p < 0.001). Receiving
undergraduate medical education locally, compared to receiving it overseas, was associated with better knowledge
of hypertension (beta = 0.515, p = 0.009) and dyslipidemia (beta = 0.559, p = 0.005); while younger age (26–30 versus
> 35 and 31–35 versus > 35) was associated with better knowledge of hypertension (beta = 1.361, p = 0.002 and
beta = 1.225, p = 0.003). A significant proportion of Psychiatry residents (61.4%) did not agree that the training
provided to manage hypertension, diabetes mellitus, and dyslipidemia was adequate. Similarly, majority of Family
Medicine residents (62.1%) did not agree that they had adequate training to manage schizophrenia.
Conclusions: This study raises the awareness of Psychiatry residents’ sense of discomfort in managing
hypertension, diabetes mellitus, or dyslipidemia and conversely Family Medicine residents in management of
schizophrenia, which can be further addressed during the training postings within the residency programs. Future
studies are needed to look at local (such as training curriculum) and systemic factors (such as practice trends and
culture) in order to better align residency selection criteria and training foci with real world practice factors over
time.
Keywords: Psychiatry resident, Family medicine resident, Schizophrenia, Metabolic syndrome, Knowledge

Background
Recently there is increased awareness of the importance
of collaboration between Psychiatry and Family Medicine both in Singapore and other countries [1–4]. Both
Psychiatry residents and Family Medicine residents frequently see patients with comorbid mental and physical
disorders, but present management of these patients
does not take an integrated approach in Singapore. Psychiatrists focus on mental disorders and leave the treatment of physical disorders to their medical colleagues,
and vice versa. There appears to be a sense of discomfort
in managing illnesses outside one’s specialty, with increasing referrals between different specialties [5].
Schizophrenia is a severe and chronic mental disorder.
Globally it was ranked among the top 15 leading causes of
disease-related disability in 2016 [6]. Patients with schizophrenia have an increased risk of metabolic syndrome, a
constellation of clinical features, including hypertension,
diabetes mellitus, and/or dyslipidemia [7]. Metabolic syndrome is associated with an increased risk of cardiovascular diseases and increased all-cause mortality rate [8]. A
recent meta-analysis reported that the prevalence of metabolic syndrome is 58% higher in psychiatric patients compared with the general population [9]. In Singapore, the
prevalence of metabolic syndrome in patients with schizophrenia was reported to be 46.0% [10].
Due to the high prevalence of metabolic syndrome in
patients with schizophrenia, it is important to consider
integrated management of schizophrenia, hypertension,
diabetes mellitus, and dyslipidemia. Collaborative management can improve health maintenance and patient

satisfaction and reduce health care costs [11, 12]. Psychiatry residents are trained to manage schizophrenia, but
as reported in the extant literature [13], Psychiatry residents would just refer those patients with hypertension,
diabetes mellitus, and/or dyslipidemia to family physicians. On the other hand, Family Medicine residents are
familiar with the management of hypertension, diabetes
mellitus, and dyslipidemia. However, one study revealed
that Family Medicine residents had low comfort levels in
seeing patients with mental illness [14]. Whilst Psychiatry residents may not manage complex cases of hypertension, diabetes mellitus, or dyslipidemia, better health
care services can be provided if Psychiatry residents have
adequate knowledge in managing these conditions in
their early stages or work collaboratively with colleagues
in Family Medicine. Clinical knowledge is one of the important components of clinical confidence [15]. Research
has revealed that lack of knowledge may have a significant impact on patient care [16]. It is essential to find
out whether Psychiatry residents have a certain level of
knowledge regarding the medical management of hypertension, diabetes mellitus, and dyslipidemia, as we are
considering the integrated management of schizophrenia
and these conditions.
Since 2010, Singapore has adopted a residency system
for postgraduate medical education under the purview
of the Accreditation Council for Graduate Medical
Education-International (ACGME-I) [17]. The National
Healthcare Group (NHG) National Psychiatry Residency
Program is a 5-year training program to train Psychiatry
residents in the management of a wide range of
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psychiatric conditions to meet the country’s mental
health needs and the promotion of psychological wellbeing [18]. The current curriculum of NHG National
Psychiatry Residency Program comprises of postings in
Medicine and Neurology in which psychiatry residents
see and manage patients with hypertension, diabetes
mellitus, and dyslipidemia. The NHG Family Medicine
Residency Program is a 3-year broad-based training program and aims to equip Family Medicine residents with
the skills and knowledge to provide comprehensive
inter-generational care to patients [19]. Family Medicine
residents will see patients with medical disorders in
polyclinics throughout their 3-year residency program.
They are also expected to manage patients with stable
mental disorders, such as patients with chronic
schizophrenia.
This study aimed to assess the knowledge of Psychiatry
residents and Family Medicine residents regarding medical management of schizophrenia, hypertension, diabetes mellitus, and dyslipidemia. This study specifically
focused on evaluating whether Psychiatry residents,
when compared with Family Medicine residents, have
adequate medical knowledge of managing hypertension,
diabetes mellitus, and dyslipidemia, as the findings could
help to refine the training curriculum for residency
training.

Methods
Study participants

A cross-sectional survey design was used in this study.
Psychiatry residents in the NHG National Psychiatry
Residency Program and Family Medicine residents in
the NHG Family Medicine Residency Program in
Singapore were recruited from November 2019 to June
2020. All 70 Psychiatry residents (first year residents to
fifth year residents), and all 61 Family Medicine residents (first year residents to third residents) were invited
to participate in this study face to face during their regular residency program tutorials (before the outbreak of
Coronavirus Disease 2019 or COVID-19) or via emails
(after the outbreak of COVID-19). Details of the study
were explained to the participants face to face (before
the outbreak of COVID-19) or via the video conferencing tool Zoom (after the outbreak of COVID-19).
Signed informed consent was obtained before the administration of the anonymous questionnaires. A S$30
grocery voucher was given to each participant as an inconvenience fee on completion of the survey. When
a Psychiatry resident or a Family Medicine resident declined to participate in the study, they were not asked to
state the reasons. This study was approved by the National Healthcare Group, Doman Specific Review Board,
Singapore (Institutional Ethics Committee).
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Survey instrument

The survey questionnaire consisted of three parts (Additional file 1). Part I collected the demographic data, including age, gender, previous medical education and
working experience, and year of residency. Part II
assessed the knowledge regarding the medical management of schizophrenia, hypertension, diabetes mellitus,
and dyslipidemia. Part III evaluated the overall confidence level of managing these conditions.
Part II of the questionnaire included statements on the
medical management of schizophrenia, hypertension,
diabetes mellitus, and dyslipidemia. These statements
were extracted or modified from the Singapore Ministry
of Health Clinical Practice Guidelines [20–23]. The
statements were further modified after discussion with
senior clinicians who were domain experts. The statements focused on the common medical treatment plans
of these conditions, such as “oral antipsychotic should
be used as first-line treatment for patients with an acute
relapse of schizophrenia”, “use beta-blockers with caution in patients at risk of developing diabetes mellitus, as
it raises blood glucose concentrations”, “metformin is
usually contraindicated in the presence of severe renal
or hepatic insufficiency” and “statins are the first line
drug for both hypercholesterolemia and mixed hyperlipidemia when pharmacotherapy is indicated”.
Twelve statements were employed to assess the knowledge of each condition. Residents were asked to rate
themselves after reading the statements on a Likert scale
ranging from: 0 (don’t know), 1 (strongly disagree), 2
(disagree), 3 (neutral), 4 (agree), 5 (strongly agree). The
total score for each condition was 60 (5 points × 12
questions). The scores for negatively worded questions
were reversed for the analysis; a high score thus indicated better knowledge of the participant.
Part III of the questionnaire assessed the overall confidence level in managing patients with schizophrenia,
hypertension, diabetes mellitus, and/or dyslipidemia
using a six-level Likert scale ranging from 0 to 5, with a
higher score indicating a higher confidence level.

Statistical analysis

Descriptive statistics were used to report demographic
data and frequency distribution. Shapiro-Wilk test
was performed to check the normality of the data. Independent samples T-tests or Mann-Whitney U tests
were performed to compare the differences between
the Psychiatry and Family Medicine resident groups.
Multiple regression analyses were used to assess the
factors associated with Psychiatry residents’ knowledge
of managing hypertension, diabetes mellitus, and dyslipidemia. All analyses were performed using IBM
SPSS Version 25.
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Results
Characteristics of study participants

Overall, 57 out of 70 (81.4%) Psychiatry residents and 58
out of 61 (95.1%) Family Medicine residents participated
in the study. There were 26 males among the Psychiatry
residents (45.6%) and 26 males among the Family Medicine residents (44.8%). Most participants were 26 to 30
years old. Most Psychiatry residents had up to 24
months of working experience in psychiatry (91.2%), but
had no working experience in Family Medicine (96.5%)
before they entered the psychiatry residency program.
The majority of Psychiatry residents encountered patients with schizophrenia on a daily to weekly basis
(98.2% of Psychiatry residents), and also encountered patients with hypertension (93.0%), diabetes mellitus
(87.7%) and dyslipidemia (91.2%) on a daily to weekly
basis. Nearly half of Family Medicine residents (48.3%)
had provided consultations to patients with schizophrenia on a monthly basis. Table 1 summarizes the characteristics of study participants.
Group differences in knowledge of schizophrenia,
hypertension, diabetes mellitus, and dyslipidemia

Psychiatry residents and Family Medicine residents differed significantly on the total score of each condition.
Psychiatry residents had higher scores on questions
about schizophrenia versus Family Medicine residents
(mean 50.70 versus 43.28, p < 0.001). However, Psychiatry residents scored significantly lower on questions
about hypertension (mean 33.86 versus 40.98, p < 0.001),
diabetes mellitus (mean 45.68 versus 49.79, p = 0.005)
and dyslipidemia (mean 37.04 versus 44.31, p < 0.001),
compared to Family Medicine residents. Table 2 shows
the differences between Psychiatry residents and Family
Medicine residents in terms of their knowledge of
schizophrenia, hypertension, diabetes mellitus, and
dyslipidemia.
Factors associated with the knowledge of Psychiatry
residents

We performed multiple regression analyses to assess
whether any characteristics of Psychiatry residents were
associated with their knowledge of medical management
of hypertension, diabetes mellitus, and dyslipidemia
(Table 3). We found that receiving undergraduate medical education locally, compared to receiving undergraduate medical school overseas, was associated with
better knowledge of hypertension (beta = 0.515, p =
0.009) and dyslipidemia (beta = 0.559, p = 0.005); while
younger age (26–30 versus > 35 and 31–35 versus > 35)
was associated with better knowledge of hypertension
(beta = 1.361, p = 0.002 and beta = 1.225, p = 0.003). In
other words, Psychiatry residents who graduated from
local medical school appeared to have better knowledge
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of hypertension and dyslipidemia, while Psychiatry residents younger than 35 years tended to know more about
the management of hypertension.
Overall opinion of Psychiatry residents towards managing
schizophrenia, hypertension, diabetes mellitus, and
dyslipidemia

Most Psychiatric residents (96.5%) agreed or strongly
agreed that training provided to manage schizophrenia
was adequate, while the majority of Family Medicine residents (62.1%) did not agree that they had adequate
training to manage schizophrenia. More than half of the
Psychiatry residents (61.4%) did not agree (strongly disagree or disagree) that the training provided to manage
hypertension, diabetes mellitus, and dyslipidemia was
adequate. A smaller proportion of Psychiatry residents
did not agree that they felt confident in managing hypertension (26.3% versus 28.1% who expressed confidence),
diabetes mellitus (35.1% versus 21.1% who expressed
confidence), or dyslipidemia (28.1% versus 31.6% who
expressed confidence). Table 4 shows the overall opinion
of Psychiatry residents regarding management of schizophrenia,
hypertension,
diabetes
mellitus,
and
dyslipidemia.

Discussion
To the best of our knowledge, this is the first survey focusing on the knowledge of Psychiatry residents and
Family Medicine residents regarding the medical management of schizophrenia, hypertension, diabetes mellitus, and dyslipidemia. The survey found that Psychiatry
residents frequently encountered patients with hypertension, diabetes mellitus, and dyslipidemia, but felt that
they did not have adequate knowledge or training in
managing these medical conditions.
Most Psychiatry residents (about 90%) encountered
patients with hypertension, diabetes mellitus, or dyslipidemia on a daily to weekly basis. This finding is not surprising due to the high prevalence of metabolic
syndrome both in the general population and in patients
with schizophrenia [10, 24, 25]. Compared to the general
population, multi-episode patients with schizophrenia
were found to be at increased risk for hypertension
(odds ratio or OR = 1.36), low high-density lipoprotein
cholesterol (OR = 2.35), hypertriglyceridemia (OR =
2.73), and diabetes mellitus (OR = 1.99) [26]. Several
mechanisms may explain why patients with schizophrenia tend to have hypertension, diabetes mellitus, or dyslipidemia. Second-generation antipsychotics are strongly
associated with metabolic side effects. The scientific
bases of this are not yet elucidated, but some evidence
suggets it may be related to the activation of sterol regulatory element-binding protein 1c (SREBP1c), the dopamine,
gamma-aminobutyric
acid
and
5-
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Table 1 Characteristics of study participants
Variables, n (%)

Psychiatry residents (n = 57)

Gender

Age, years

Medical school

Year of residency

Frequency of encountering patients with schizophrenia

Frequency of encountering patients with hypertension

Frequency of encountering patients with diabetes mellitus

Frequency of encountering patients with dyslipidemia

Family Medicine residents (n = 58)

Male

26 (45.6)

26 (44.8)

Female

31 (54.4)

32 (55.2)

20–25

0 (0)

3 (5.2)

26–30

32 (56.1)

51 (87.9)

31–35

22 (38.6)

4 (6.9)

> 35

3 (5.3)

0 (0)

Local

25 (43.9)

36 (62.1)

Overseas

32 (56.1)

22 (37.9)

1

5 (8.8)

26 (44.8)

2

11 (19.3)

19 (32.8)

3

10 (17.5)

13 (22.4)

4

16 (28.1)

N.A.a

5

15 (26.3)

N.A. a

Daily

43 (75.4)

0 (0)

Weekly

13 (22.8)

5 (8.6)

Monthly

1 (1.8)

28 (48.3)

Yearly

0 (0)

19 (32.8)

> Yearly

0 (0)

6 (10.3)

Daily

28 (49.1)

53 (91.4)

Weekly

25 (43.9)

3 (5.2)

Monthly

4 (7.0)

2 (3.4)

Yearly

0 (0)

0 (0)

> Yearly

0 (0)

0 (0)

Daily

27 (47.4)

51 (87.9)

Weekly

23 (40.4)

5 (8.6)

Monthly

6 (10.5)

2 (3.4)

Yearly

1 (1.8)

0 (0)

> Yearly

0 (0)

0 (0)

Daily

29 (50.9)

53 (91.4)

Weekly

23 (40.4)

3 (5.2)

Monthly

5 (8.8)

2 (3.4)

Yearly

0 (0)

0 (0)

> Yearly

0 (0)

0 (0)

a

Family Medicine residents only have 3 years of training, while Psychiatry residents have 5 years of training

Table 2 Differences between Psychiatry residents and Family Medicine residents in knowledge of schizophrenia, hypertension,
diabetes mellitus, and dyslipidemia
Total score of
questions on
each condition

P value

Mean (SD)
Psychiatry resident

Family Medicine resident

Schizophrenia

50.70 (5.16)

43.28 (7.62)

< 0.001*

Hypertension

33.86 (8.52)

40.98 (7.94)

< 0.001*

Diabetes mellitus

45.68 (7.61)

49.79 (7.61)

0.002*

Dyslipidemia

37.04 (7.95)

44.31 (6.34)

< 0.001#

Abbreviations: SD Standard deviation
*
P value was calculated using Mann-Whitney U test. #P value was calculated using T test
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Table 3 Multiple regression analysis of factors affecting Psychiatry resident’s knowledge regarding management of hypertension,
diabetes mellitus, and dyslipidemia
Hypertension
Gender

Age, years

Medical school

Diabetes Mellitus

Beta

P

95% CI

Male

−0.09

0.959

− 0.366, 0.347 − 0.166

Female

Reference

P

Beta

Dyslipidemia
95% CI

Beta

0.385 − 0.547, 0.215 − 0.289

Reference

P

95% CI

0.109

− 0.646, 0.067

Reference

26–30

1.361

0.002 0.535, 2.187

0.619

0.164 −0.263, 1.502 0.478

0.248

−0.344, 1.300

31–35

1.225

0.003 0.441, 2.010

0.580

0.171 −0.258, 1.418 0.481

0.219

−0.296, 1.258

> 35

Reference

Local

0.515

Overseas

Reference

Year of residency

−0.078

Reference
0.009 0.133, 0.898

Reference
0.324 −0.207, 0.613 0.559

0.203
Reference

0.383

−0.257, 0.100 0.028

0.005 0.181, 0.937

Reference
0.773 −0.165, 0.221 −0.168

0.064

−0.345, 0.010

Working experience in psychiatry

0.008

0.357

−0.009, 0.025 0.007

0.432 −0.011, 0.025 −0.001

0.862

−0.018, 0.015

Working experience in family medicine

−0.141

0.413

−0.484, 0.202 −0.092

0.613 −0.457, 0.273 − 0.072

0.670

− 0.411, 0.267

Frequency of encountering patients with
hypertension

−0.094

0.491

−0.366, 0.178 NA

NA

NA

NA

NA

Frequency of encountering patients with
diabetes mellitus

NA

NA

NA

−0.013

0.916 −0.261, 0.234 NA

NA

NA

Frequency of encountering patients with
dyslipidemia

NA

NA

NA

NA

NA

0.540

−0.341, 0.181

NA

NA

−0.080

Abbrevations: CI Confidence Interval, NA Not applicable, because variable was not included in the regression analysis

hydroxytryptamine neurotransmission [27]. Furthermore, the increase in metabolic syndrome has also been
reported in antipsychotic naive patients. It is also suggested that there may be some shared genetic risk between schizophrenia and metabolic syndrome [28].
Lastly, patients with schizophrenia tend to have a lifestyle that increases the risk for hypertension, diabetes
mellitus, and dyslipidemia, including a sedentary lifestyle, poor food intake, and substance use [29]. While
most Psychiatry residents encountered patients with
hypertension, diabetes mellitus, or dyslipidemia frequently, nearly half of the Family Medicine residents
only saw patients with schizophrenia on a monthly basis.

This could explain why a large portion of Family Medicine residents did not agree that they had adequate
training to manage schizophrenia.
Compared to Family Medicine residents, Psychiatry
residents had significantly less knowledge of hypertension, diabetes mellitus, or dyslipidemia. When assessing
knowledge of hypertension, diabetes mellitus, and dyslipidemia, we used the statements which were extracted or
modified from the Singapore Ministry of Health Clinical
Practice Guidelines [20–23]. As mentioned in the guidelines, they are “developed for all healthcare professionals
in Singapore” [20–23]. Theoretically, Psychiatry residents should also know these guidelines. However, with

Table 4 Overall opinion of Psychiatry residents regarding schizophrenia, hypertension, diabetes mellitus, and dyslipidemia
Questions

Psychiatry residents’ responses, n (%)
Strongly disagree/
disagree/

Neutral Strongly agree/
agree

I feel the training provided to manage schizophrenia was adequate

2 (3.5)

0 (0)

55 (96.5)

I feel the training provided to manage hypertension, diabetes mellitus, and dyslipidemia
was adequate

35 (61.4)

19
(33.3)

3 (5.3)

I feel confident in managing patients with schizophrenia

0 (0)

0 (0)

57 (100)

I feel confident in managing patients with hypertension

15 (26.3)

26
(45.6)

16 (28.1)

I feel confident in managing patients with diabetes mellitus

20 (35.1)

25
(43.9)

12 (21.1)

I feel confident in managing patients with dyslipidemia

16 (28.1)

23
(40.4)

18 (31.6)
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increasing specialization, doctors, if not receiving continuing training, may have a sense of discomfort in managing conditions which fall outside the scope of their
specialties. The use of specialty medical services has
been rising, with more and more referrals between different specialties [5]. Physicians need to be aware of the
disadvantages of specialization, including only focusing
on the knowledge in one’s specialty and losing sight of
the bigger picture [30]. Some researchers point out that
a specialist treating a single chronic disease tends to
focus on that disease, and may inadvertently pay less
heed to other co-occurring conditions [31]. Similarly,
our study suggests that Psychiatry residents are likely to
focus on psychiatric disorders, such as schizophrenia,
and may need updates in knowledge of some common
conditions, such as hypertension, diabetes mellitus, and
dyslipidemia, which they encounter frequently.
Psychiatry residents who graduated from local medical
schools appeared to have a relatively better knowledge of
hypertension and dyslipidemia, while Psychiatry residents
younger than 35 years tended to know more about managing
hypertension. The local medical education system seems to
have a more comprehensive approach [32]. In Singapore,
there are three medical schools: Yong Loo Lin School of
Medicine, National University of Singapore (NUS Medicine),
Duke-NUS Medical School, and Lee Kong Chian School of
Medicine. This creates an environment of friendly competition in Singapore medical education [32]. The good quality
of the local medical education system may help Psychiatry
residents to have better knowledge of hypertension and dyslipidemia. On the other hand, younger Psychiatry residents,
compared to those who are 35 years old or above, are more
likely to remember about what they have just learnt in medical school, hence they know more about the management
of hypertension.
More than half of the Psychiatry residents (61.4%) did
not agree that the training provided to manage hypertension, diabetes mellitus, and dyslipidemia was adequate.
Compared to hypertension and dyslipidemia, a slightly
greater proportion of Psychiatry residents did not agree
that they felt confident in managing diabetes mellitus.
There are multiple factors that may influence these findings which may be related to practice and program considerations. Practice factors include real-world practice
culture in the management of comorbid medical issues of
varying severity in patients with schizophrenia by the
same treating psychiatrist, thresholds for referring such
patients with comorbid hypertension, diabetes, dyslipidemia to medical colleagues, opportunities to manage in
the context of clinical site policies, de-skilling or disempowerment over time. Further studies are needed to tease
out the specific issues underlying these observations.
This study highlights Psychiatry residents’ sense of discomfort in managing comorbid medical conditions in
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patients with schizophrenia. Possible considerations include continuing emphasis on awareness and management of these common medical conditions within the
compulsory Internal Medicine rotations within the residency training, updates on management of these conditions over time as part of lifelong continual learning and
refining residency selection criteria into the training program. The selection process for entry also does not require the potential resident to have completed a posting
in Family Medicine prior to joining the psychiatry residency. In the late 2000s, Singapore shifted its postgraduate training program from the British basic and
advanced specialty training system to the American residency system [32, 33]. Interestingly, in the United States,
there is a combined family medicine-psychiatry training
program [34–37]. Residents in the combined family
medicine-psychiatry training program report high levels
of satisfaction and plan to practice in both specialties
[34]. Given the potential benefits to patients from the integrated care, another consideration is to foster closer
collaboration between psychiatry residents and family
medicine practitioners within the clinical setting in the
holistic management of patients with psychiatric
conditions.
There are a few limitations to our study. First, the survey questionnaire used in this study is not a validated
tool. However, it was developed based on local clinical
practice guidelines and was discussed with domain experts. Second, although we aimed to recruit all Psychiatry residents into the study, only 81.4% responded to
the survey. Third, the study was conducted in the local
setting; the medical training system in other countries
may be different, and hence the results may not be applicable to them.

Conclusions
This study raises the awareness of Psychiatry residents’
sense of discomfort in managing hypertension, diabetes
mellitus, or dyslipidemia, though they encounter patients
with these conditions frequently. Future studies are warranted to examine the systemic (such as practice patterns, policies, culture, opportunities regarding the
management of comorbid medical conditions in patients
with schizophrenia) and local (such as training curriculum) factors which may influence our study findings in
order to better refine residency selection criteria and
training program to impact real-world practice.
Abbreviations
ACGME-I: Accreditation Council for Graduate Medical Education-International;
NHG: National Healthcare Group; COVID-19: Coronavirus Disease 2019;
SD: Standard deviation; CI: Confidence interval; NA: Not applicable; OR: Odds
ratio; SREBP1c: Sterol regulatory element-binding protein 1c; NUS
Medicine: Yong Loo Lin School of Medicine, National University of Singapore

Ying et al. BMC Medical Education

(2021) 21:232

Supplementary Information

Page 8 of 9

6.

The online version contains supplementary material available at https://doi.
org/10.1186/s12909-021-02658-z.
Additional file 1. Knowledge of Psychiatry and Family Medicine
residents regarding management of schizophrenia, hypertension,
diabetes mellitus, and dyslipidemia.
Acknowledgements
The authors would like to express their gratitude to all the Psychiatry
residents and Family Medicine residents who participated in this study.

7.

8.

9.
Authors’ contributions
All authors (JY, JW, KS, EJDS, MS) developed together the idea of this paper.
JY and JW recruited participants and collected data. JY and MS analyzed the
data. JY dafted the first manuscript. JW, KS, EJDS and MS critically revised the
manuscript. MS provided important advice on the design and
implementation of the study. All authors read and approved the final
manuscript.

10.

11.
Funding
This study received funding from National Healthcare Group ClinicianScientist Preparatory Program (Reference code CSPP-19001). Funder was not
involed in the design, delivery or submission of the research.
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

12.

13.

14.

Declarations
Ethics approval and consent to participate
This study was approved by the National Healthcare Group, Doman Specific
Review Board, Singapore (Institutional Ethics Committee). Written informed
consent was obtained from all participants. All methods were performed in
accordance with the relevant guidelines.

15.
16.

17.
Consent for publication
Not applicable.

18.

Competing interests
The authors declare that there is no conflict of interest regarding this project
and they approved it for publication.

19.

Author details
1
National Psychiatry Residency Program, National Healthcare Group,
Singapore, Singapore. 2Family Medicine Residency Program, National
Healthcare Group, Singapore, Singapore. 3National Healthcare Group
Polyclinics, Singapore, Singapore. 4West Region, Institute of Mental Health,
Singapore, Singapore. 5Research Division, Institute of Mental Health,
Singapore, Singapore.

20.

21.
22.
23.

Received: 4 October 2020 Accepted: 6 April 2021
24.
References
1. Lai SH, Tsoi T, Tang CT, Hui RJY, Tan KK, Yeo YWS, et al. An integrated,
collaborative healthcare model for the early diagnosis and management of
dementia: preliminary audit results from the first transdisciplinary service
integrating family medicine and geriatric psychiatry services to the heart of
patients’ homes. BMC Psychiatry. 2019;19(1):61.
2. Ong CY, Soh LL, Low SG, Mok YM, Vasanwala FF. Reducing follow-up
appointments in a mental health institute in Singapore: family medicinepsychiatry collaboration. Prim Care Companion CNS Disord. 2019;21:3.
3. Lester H, Kendrick T, Peveler R. Primary process: why psychiatry and general
practice should collaborate. Lancet Psychiatry. 2016;3(2):91.
4. Althubaiti N, Ghamri R. Family physicians’ approaches to mental health care
and collaboration with psychiatrists. Cureus. 2019;11(5):e4755.
5. Barnett ML, Song Z, Landon BE. Trends in physician referrals in the United
States, 1999-2009. Arch Intern Med. 2012;172(2):163–70.

25.

26.

27.

28.

Vos T, Abajobir AA, Abate KH, Abbafati C, Abbas KM, Abd-Allah F, et al.
Global, regional, and national incidence, prevalence, and years lived with
disability for 328 diseases and injuries for 195 countries, 1990–2016: a
systematic analysis for the global burden of disease study 2016. Lancet.
2017;390(10100):1211–59.
Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al.
Diagnosis and management of the metabolic syndrome: an American Heart
Association/National Heart, Lung, and Blood Institute scientific statement.
Circulation. 2005;112(17):2735–52.
Mottillo S, Filion KB, Genest J, Joseph L, Pilote L, Poirier P, et al. The
metabolic syndrome and cardiovascular risk a systematic review and metaanalysis. J Am Coll Cardiol. 2010;56(14):1113–32.
Vancampfort D, Stubbs B, Mitchell AJ, De Hert M, Wampers M, Ward PB,
et al. Risk of metabolic syndrome and its components in people with
schizophrenia and related psychotic disorders, bipolar disorder and major
depressive disorder: a systematic review and meta-analysis. World
Psychiatry. 2015;14(3):339–47.
Lee J, Nurjono M, Wong A, Salim A. Prevalence of metabolic syndrome
among patients with schizophrenia in Singapore. Ann Acad Med Singap.
2012;41:457–62.
Cerimele JM, Strain JJ. Integrating primary care services into psychiatric care
settings: a review of the literature. Prim Care Companion J Clin Psychiatry.
2010;12:6.
Lee KH. The hospitalist movement--a complex adaptive response to
fragmentation of care in hospitals. Ann Acad Med Singap. 2008;37(2):145–
50.
Ho CSH, Zhang MWB, Mak A, Ho RCM. Metabolic syndrome in psychiatry:
advances in understanding and management. Adv Psychiatr Treat. 2014;
20(2):101–12.
Iskandar JW, Sharma T, Alishayev I, Mingoia J, Vance JE, Ali R. Mental health
from the perspective of primary care residents: a pilot survey. Prim Care
Companion CNS Disord. 2014;16:4.
Rutkowski JL. Clinical judgment and evidence based knowledge: a
prescription for clinical confidence. J Oral Implantol. 2016;42(6):451–2.
Gibson C, Roche E. A survey of general practitioners’ knowledge and
perceived confidence with clinical ophthalmology. Ir Med J. 2014;107(6):
173–5.
Samarasekera DD, Ooi S, Yeo SP, Hooi SC. Medical education in Singapore.
Med Teach. 2015;37(8):707–13.
National Psychiatry Residency Program. https://www.nhgeducation.nhg.
com.sg/nhgresidency/programmes/training-and-residency-programmes/
psychiatry. Accessed 4 October 2020.
Family Medicine Residency Program. https://www.nhgeducation.nhg.com.
sg/nhgresidency/programmes/training-and-residency-programmes/familymedicine. Accessed 4 October 2020.
Verma S, Chan LL, Chee KS, Chen H, Chin SA, Chong SA, et al. Ministry of
Health clinical practice guidelines: schizophrenia. Singap Med J. 2011;52(7):
521.
Goh SY, Ang SB, Bee YM, Chen YT, Gardner DS, Ho ET, et al. Ministry of health
clinical practice guidelines: diabetes mellitus. Singap Med J. 2014;55:6.
Tai ES, Chia BL, Bastian AC, Chua T, Ho SC, Koh TS, et al. Ministry of Health
clinical practice guidelines: lipids. Singap Med J. 2017;58(3):155–66.
Tay JC, Sule AA, Chew EK, Tey JS, Lau T, Lee S, et al. Ministry of Health
clinical practice guidelines: hypertension. Singap Med J. 2018;59(1):17–27.
Li R, Li W, Lun Z, Zhang H, Sun Z, Kanu JS, et al. Prevalence of metabolic
syndrome in mainland China: a meta-analysis of published studies. BMC
Public Health. 2016;16:296.
Ansarimoghaddam A, Adineh HA, Zareban I, Iranpour S, HosseinZadeh A, Kh
F. Prevalence of metabolic syndrome in middle-east countries: meta-analysis
of cross-sectional studies. Diabetol Metab Syndr. 2018;12(2):195–201.
Vancampfort D, Wampers M, Mitchell AJ, Correll CU, De Herdt A, Probst M,
et al. A meta-analysis of cardio-metabolic abnormalities in drug naive, firstepisode and multi-episode patients with schizophrenia versus general
population controls. World Psychiatry. 2013;12(3):240–50.
Rojo LE, Gaspar PA, Silva H, Risco L, Arena P, Cubillos-Robles K, et al.
Metabolic syndrome and obesity among users of second generation
antipsychotics: a global challenge for modern psychopharmacology.
Pharmacol Res. 2015;101:74–85.
Emul M, Kalelioglu T. Etiology of cardiovascular disease in patients with
schizophrenia: current perspectives. Neuropsychiatr Dis Treat. 2015;11:
2493–503.

Ying et al. BMC Medical Education

(2021) 21:232

29. De Hert M, Schreurs V, Vancampfort D, Van Winkel R. Metabolic syndrome
in people with schizophrenia: a review. World Psychiatry. 2009;8(1):15–22.
30. van der Valk P. Specialization versus generalization in pathology. Ned
Tijdschr Geneeskd. 2019;163:1.
31. Detsky AS, Gauthier SR, Fuchs VR. Specialization in medicine: how much is
appropriate? JAMA. 2012;307(5):463–4.
32. Lum LHW, Poh KK, Tambyah PA. Winds of change in medical education in
Singapore: what does the future hold? Singap Med J. 2018;59(12):614–5.
33. Mahendran R, Broekman B, Wong JC, Lai YM, Kua EH. The educational
environment: comparisons of the British and American postgraduate
psychiatry training programmes in an Asian setting. Med Teach. 2013;35(11):
959–61.
34. Carney CP, Pitkin AK, Malis R, Yates WR. Combined internal medicine/
psychiatry and family practice/psychiatry training programs 1999-2000:
residents’ perspectives. Acad Psychiatry. 2002;26(2):110–6.
35. Doebbeling CC, Pitkin AK, Malis R, Yates WR. Combined internal medicinepsychiatry and family medicine-psychiatry training programs, 1999-2000:
program directors’ perspectives. Acad Med. 2001;76(12):1247–52.
36. Summergrad P, Silberman E, Price LL. Practice and career outcomes of
double-boarded psychiatrists. Psychosomatics. 2011;52(6):537–43.
37. Kozakowski SM, Fetter G Jr, Bentley A. Results of the 2015 National Resident
Matching Program:(R) family medicine-a comparison with 1997 and 2009.
Fam Med. 2015;47(9):717–21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

