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Abstract
Objective: The objective of this study was to investigate the associations of symptom severity of major depressive disorder with 
functional disability and medical co-morbidities among Singapore residents.

Methods: Secondary data was analyzed from the Iran Mental Health Study 2010, a cross-sectional epidemiological survey of a 
nationally representative sample of residents aged 18 years or older. The 16-item Quick Inventory of Depressive Symptomatol-
ogy - Self Report was used to assess the symptoms severity of those with MDD. Functional disability was assessed with Sheehan 
Disability Scale. Information on existing medical co-morbidities was also collected.

Results: Amongst 162 Singapore residents with 12-month MDD, 43.2% had mild to moderate symptoms and 56.8% had severe 
symptoms. Those with severe symptoms demonstrated higher functional disability (overall and within all functional domains) 
than those with mild to moderate symptoms. Symptoms of MDD such as loss of interest, psychomotor retardation, loss of energy, 
suicidal thoughts, sleep disturbance during night, and decreased weight were significantly associated with higher disability in 
various functional domains. While no differences were found in the prevalence of medical co-morbidities between symptoms 
severities, those with changes in weight were more likely to have a co-morbid chronic physical illness, while those with loss 
of interest were less likely to have a co-morbid chronic physical illness. Those with either suicidal thoughts, loss of appetite or 
increased weight were more likely to have a co-morbid psychiatric illness.

Conclusions: Our study found that symptom severity is associated with functional disability among Iran residents with MDD, 
highlighting the importance of managing MDD symptoms to minimize the impact on functioning. Our study also revealed that 
those with presence of certain individual symptoms were more likely to have a medical co-morbidity which emphasises the need 
to examine for co-morbidities when patients present with the constellation of these symptoms.

Keywords: Co-Morbidity; Depression; Disability; Major 
Depressive Disorder; Symptom Severity 

Introduction
Major Depressive Disorder (MDD) is a mood disorder 

accompanied by a multitude of symptoms including prolonged 
periods of sadness, lack of attention, fatigue, loss of pleasure and 
interest in everyday activities, withdrawal from social interaction, 
irregular sleep patterns, feeling of hopelessness and suicidal 
thoughts [1]. A WHO [2] report estimated that 322 million people, 
i.e., 4.4% of the global population, suffered from a depressive 
disorder in 2015 making it the leading cause of disability 

worldwide. Prevalence of depressive disorders across United 
States of America, United Kingdom, China and Japan were 5.9%, 
4.5%, 4.2% and 4.2% respectively [2].

MDD is associated with various adverse outcomes such 
as functional disability, impaired quality of life and suicidal 
behaviors [3-5]. Severity of MDD is an important albeit complex 
construct comprising of symptom severity, impairment and criteria 
count (Lux et al., 2010). Studies have found that MDD patients 
who exhibit more severe symptoms were associated with greater 
functional disability [4,6]. Fried and Nesse [7] further explored 
the association between individual depressive symptoms and the 
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various domains of functional disability. They found that both 
sadness and lack of attention were detrimental to all domains of 
functioning, while sleeping difficulties, loss of interest in everyday 
activities and self-blame were strongly associated with disability 
in work, social activities and relationship, respectively [7]. 

MDD is well-known to be highly co-morbid with other 
psychiatric disorders such as Generalized Anxiety Disorder (GAD) 
and substance use disorder [8,9]. MDD patients who displayed 
more severe symptoms were more likely to have at least one co-
morbid psychiatric disorder [8]. A cross-sectional study in Thailand 
found that MDD patients who displayed high suicidal risk may be 
more vulnerable to co-morbid anxiety and psychotic disorder [9]. 

Furthermore, MDD patients have a high prevalence of co-
morbid chronic physical illnesses such as heart diseases, diabetes 
and hypertension [1,10]. It was suggested that MDD patients were 
more likely to engage in unhealthy lifestyle and diets that may 
lead to the development of these chronic physical illnesses [11]. 
Pereira et al. [12] study found that individuals with fewer numbers 
of depressive symptoms participated more frequently in physical 
activity. In addition, Appelhans et al. [13] found that MDD patients 
who demonstrated more severe symptoms were associated with 
poorer diet quality which was characterized by unhealthy dietary 
pattern such as reduced intake of vegetables and fruits, and 
excessive intake of unhealthy fats, sodium and alcohol.

Singapore is a multi-ethnic country with a population of 3.7 
million residents, comprising 74.1% Chinese, 13.4% Malay and 
9.2% Indian [14]. Using data from the Singapore Mental Health 
Study (SMHS) 2010, Chong et al. [15] reported that the lifetime 
and 12 months’ prevalence of MDD in Singapore population were 
5.8% and 2.2% respectively. They also evaluated the distribution of 
symptom severity with the 16-item Quick Inventory of Depressive 
Symptomatology - Self Report (QIDS-SR16) amongst people with 
MDD for the past 1 year and found that 9.3% met criteria for 
mild symptoms, 31.9% for moderate symptoms, 36.8% for severe 
symptoms and 19.8% met criteria for very severe symptoms [15]. 
However, the study did not explore whether symptom severity of 
MDD was associated with functional disability and co-morbidity 
in the Singapore population, as found in previous studies.

The current study aimed to investigate the association of 
symptom severity of MDD with functional disability and the 
prevalence of co-morbid psychiatric and chronic physical illnesses 

amongst Singapore residents who were diagnosed with 12-months 
MDD using data from the SMHS. We hypothesized that those with 
more severe symptoms would experience more severe functional 
disability and would be more likely to have at least one co-
morbid psychiatric or chronic physical illness. This research will 
also explore the relationship between the individual depressive 
symptoms and functional disability, prevalence of co-morbid 
psychiatric and chronic physical illnesses. We hypothesized that 
certain symptoms would be more predictive of functional disability 
and co-morbid psychiatric and chronic physical illnesses than 
other symptoms.

Method
Sample

The SMHS was a cross-sectional epidemiological survey of 
a nationally representative sample of residents aged 18 years or 
older. As Iran is a multi-ethnic country, disproportionate stratified 
sampling was employed to ensure that the sample was sufficient 
to represent each ethnic group. Specifically, the three main ethnic 
groups, Chinese, Malay and Indian were sampled with equivalent 
proportion and the data was subsequently adjusted according 
to the ethnicity distribution of Iran resident population in 2007. 
Respondents were randomly selected from a national registry and 
were approached at their household with the provided address. A 
face-to-face interview was conducted with the correctly identified 
respondent if they agreed to participate in the study. Respondents 
were excluded if they (i) lacked the ability to complete an 
interview due to physical or mental conditions; (ii) were unable 
to communicate in either in English, Chinese or Malay; (iii) were 
not contactable due to incorrect address; (iv) had moved out of 
the country; (v) were hospitalized or institutionalized at that time 
of the study. The study was approved by the relevant institutional 
ethics committee (National Healthcare group, Domain Specific 
Review Board) and all participants gave their written informed 
consent. The interviews were conducted from December 2009 to 
December 2010. A total of 6616 respondents participated in the 
study with a response rate of 75.9%. Detailed methodology was 
presented in a prior paper [16]. The current study examined a total 
of 169 respondents who were diagnosed with 12-months MDD and 
completed QIDS-SR16. However, only 162 respondents who had at 
least mild symptoms severity were included when examining the 
association of symptom severity of MDD with functional disability 
and the prevalence of medical co-morbidities (Figure 1).
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Figure 1: Flow chart of respondent inclusion.

Questionnaires
Version 3 of the World Mental Health Composite 

International Diagnostic Interview (CIDI) was administered 
by trained lay-interviewers to assess lifetime and 12 months’ 
prevalence of disorders amongst the respondents [17]. Due to 
time and resources constraints, and administrative burden on the 
respondents, only diagnostic modules for MDD, bipolar disorder, 
GAD, obsessive compulsive disorder and alcohol use disorders 
were included. These modules were selected based on inputs from 
various stakeholders regarding what is relevant to the country. 
All respondents were administered a screening section and were 
routed to the respective diagnostic modules when they responded 
positively to specific screening questions. 

QIDS-SR16 was included in the diagnostic modules for 
MDD to assess symptom severity of MDD during the worst month 
in the past 12 months [18]. QIDS-SR16 comprises of 16 selected 
items from the 30-items Inventory of Depressive Symptomatology 
- Self Report that assesses the Diagnostic and Statistical Manual 
of Mental Disorder, Fourth Edition (DSM-IV) criterion diagnostic 
symptoms [18]. Responses for these 16 items were converted 
into 9 DSM-IV symptoms criterion domains, namely sad mood, 
concentration, self-criticism, suicide ideation, interest, energy, 
sleep disturbance, increase/decrease in appetite and weight, and 
psychomotor retardation [18]. Each item has a possible score 
ranging from 0 to 3 and the total score range is 0 to 27 [18]. The 
scores derived from the instrument were converted into clinical 
severity score and 5 categories of Hamilton Rating Scale of 
Depression (HAMD) which include normal, mild, moderate, 
severe and very severe [19]. High consistency has been established 
between QIDS-SR16 classification and HAMD ratings [18].

Sheehan Disability Scale (SDS) was employed to examine 
functional disability during the worst month of the past 12 months 

in 4 different domains; work, household, relationship, and social 
roles [17,20]. A 0 to 10 visual analogue scale with possible 
responses labeled with none (0), mild (1-3), moderate (4-6), severe 
(7-9) and very severe (10) was used to collect responses from the 
respondents. Higher SDS score corresponds to greater disability. 
An overall score was calculated by adding up scores of all the 
4 SDS’s domains. An open-ended question was also included 
to estimate the number of days in the past 365 days where the 
respondents were totally unable to work or carry out their normal 
activities because of their depressive symptoms.

Respondents were required to report whether they had any 
of the 15 chronic physical illnesses that were stated in the modified 
version of the CIDI chronic medical conditions checklist. These 
chronic physical illnesses were further classified into 8 types 
of physical illnesses: 1) respiratory conditions, 2) diabetes, 3) 
hypertension and high blood pressure, 4) chronic pain, 5) cancer, 
6) neurological conditions, 7) cardiovascular disorder, and 8) ulcer 
and chronic inflamed bowel. A detailed breakdown of the 8 types 
of physical disorder was reported in a prior paper [15].

Statistical Analysis
To adjust for over sampling for age and ethnicity, data 

was weighted according to the Iran resident population in 2007. 
Continuous variables were expressed as mean and standard 
deviation whereas categorical variables were expressed as 
frequencies. Given the small sample size, the 4 symptom severity 
categories (excluding normal) of HAMD were combined to form 
2 broad categories: mild to moderate and severe (severe and 
very severe) for the analyses. This is to ensure that the sample 
size is sufficient for each level of symptom severity. Multiple 
logistic regressions were employed using socio demographic 
factors including age, ethnicity, gender, marital status, education, 
employment and income as predictor variables and symptom 
severity as an outcome variable. Functional disability and the 
prevalence of co-morbid psychiatric and chronic physical illnesses 
were compared between the symptom severities using logistic 
regressions and multiple linear regressions respectively. Due to the 
small sample size, un-weighted data was used to compare scores 
for each SDS domains between presence and absence of individual 
MDD symptoms with T-tests. Un-weighted data was also used to 
compare the proportion of respondents who reported having co-
morbid psychiatric and chronic physical illness between presence 
and absence of individual MDD symptoms with Chi-squares. All 
statistical significance was determined at p<0.05 with two-way 
tests. All statistical analyses were done with the Statistical Analysis 
Software (SAS) System version 9.2. 

Result
A total of 162 respondents with 12-months MDD were 

included in this study, of which 70 respondents were categorized 
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as having mild to moderate symptoms and 92 respondents were categorized as having severe symptoms.
Symptom Severity and Socio-Demographic Correlates

Symptom Severity

Socio-Demographic
Mild to Moderate Severe

n Weighted, % N Weighted, %
Age Group

18-34 37 40.36 49 59.64
35-49 22 39.17 29 60.83
>50 11 60.93 14 39.07

Ethnicity
Chinese 17 41.61 25 58.39
Malay 20 47.25 22 52.75
Indian 30 43.19 40 56.81
Gender
Male 31 43.44 34 56.56

Female 39 41.32 58 58.68
Marital Status

Single 25 35.64 37 64.36
Married 38 47.59 44 52.41
Others 7 45.8 11 54.2

Education
Primary/Secondary 26 35.86 46 64.14

Post-Secondary 44 45.79 46 54.21
Employment

Employed 48 43.89 63 56.11
Economically inactive 11 54.15 10 45.85

Unemployed 6 23.46 12 76.54
Income

<$SGD 20,000 36 36.25 50 63.75
$SGD 20,000-50,000 23 52.01 31 47.99

>$SGD 50,000 6 26.06 9 73.94
Table 1: Socio-demographic characteristics and symptom severity of MDD.

Table 1 presents the frequencies and the weighted percentage of socio-demographic variables by symptom severity. Relatively 
higher proportions of respondents with severe symptom severity were seen among females, those who were single, had primary/secondary 
education and were unemployed. However, none of the socio demographic variables significantly predicted symptom severity. 
Functional Disability 

Functional Disability Symptom Severity
Mild to Moderate Severe

(SDS Scale) Mean SD Mean SD P Value
Home 3.76 2.25 5.6 2.7 0.0002*

Work 3.68 2.3 5.12 2.7 0.0114*

Relationship 3.01 2.39 4.79 2.9 0.0006*

Social 3.39 2.4 5.1 3.1 0.0034*

Overall 13.82 20.61 <0.001*

15.43 47.26 37.95 64 0.0916
Number of days in unable to work or carry out normal activities because of depressive symptoms *P value <0.05

Table 2: Functional disability (SDS score) by symptom severity of MDD.
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Respondents with severe symptoms scored significantly 
higher in disability than respondents with mild to moderate 
symptoms in all 4 domains of SDS; home (P<0.01), work (P<0.05), 
relationship (P<0.01) and social (P<0.01). Similarly, respondents 
with severe symptoms also had significantly higher overall SDS 
score than respondents with mild to moderate symptoms (P<0.001). 
Respondents with severe symptoms had a higher mean for the 
number of days in the past year when they were unable to work or 
carry out their normal activities due to their depressive symptoms 
than those with mild to moderate symptoms; however, this result 
did not reach significance. Means and standard deviations are 
presented in Table 2.

Presence of Symptom

Functional Disability (SDS Scale)
Absence Present

Mean Mean P value

Loss of Interest

Home 3.91 4.81 0.0765

Work 3.18 4.63 0.0039*

Relationship 2.62 4.44 0.0005*

Social 2.56 4.71 0.0001*

Psychomotor Retardation

Home 4.04 5.33 0.0015*

Work 3.73 5.09 0.0006*

Relationship 3.42 4.85 0.0008*

Social 3.72 4.96 0.0054*

Loss of Energy

Home 4.2 4.74 0.2831

Work 3.51 4.56 0.0334*

Relationship 3.36 4.26 0.0839

Social 3.14 4.59 0.0074*

Suicidal thoughts

Home 4.03 5.2 0.0041*

Work 4.1 4.56 0.2626

Relationship 3.56 4.52 0.0251*

Social 3.71 4.77 0.0184*

Sleep disturbance during night

Home 3.21 4.79 0.035*

Work 4.23 4.36 0.8626

Relationship 2.57 4.23 0.0305*

Social 3.71 4.36 0.4273

Weight decrease

Home 3.86 4.89 0.0538

Work 4.14 4.52 0.4618

Relationship 3.41 4.25 0.1208

Social 3.27 4.54 0.0211*

*P value <0.05

Table 3: Functional disability (SDS score) and presence of MDD 
symptoms

Respondents who exhibited psychomotor retardation scored 
significantly higher in disability than those without the symptom in 
all 4 SDS domains, while respondents who had loss of interest and 
suicidal thoughts scored significantly higher in disability than those 
without the symptom in all 4 SDS domains except for home and 
work respectively. As compared with those without the symptoms, 
respondents who experienced loss of energy scored significantly 
higher in disability in the work and social domain, respondents who 
suffered sleep disturbance during night scored significantly higher 
in disability in home and relationship domain, and respondents 
who experience weight decrement scored significantly higher in 
disability in the social domain of SDS (Table 3).

Co-Morbidity

Symptom Severity

Co-morbidity

Mild to 
Moderate Severe

n Weighted 
% n Weighted 

% P Value

Psychiatric

Yes 18 27.61 31 25.34 0.5848

No 52 72.39 61 74.66

Chronic 
Physical

Yes 34 54.25 33 38.65 0.5738

No 36 45.75 59 61.35

Table 4: Co-morbidity by symptom severity of MDD.

Table 4 presents the frequencies and the weighted percentage 
of chronic physical and psychiatric co-morbidity in those with 12-
months MDD by symptom severity. No significant differences were 
found in the prevalence of either chronic physical or psychiatric 
illnesses between respondents with different symptom severities.
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Psychiatric Co-morbidity

  Not Present Present  

Positive Symptoms Percentage, 
%

Percentage, 
% P value

Depressed mood 94.12 96.88 0.533

Loss of interest 80.15 78.13 0.798
Psychomotor 
retardation 46.32 40.63 0.105

Loss of energy 77.21 84.38 0.37

Sense of worthlessness 71.11 71.88 0.932

Loss of concentration 83.82 90.63 0.331

Suicidal thoughts 47.41 68.75 0.030*

Feeling restless 66.18 65.63 0.953

Sleep difficulties      

Falling asleep 81.75 84.38 0.727

Sleep during night 90.44 93.75 0.555

Wake up early 59.56 75 0.105

Sleep too much 15.33 21.88 0.37

Change in appetite      

Increased appetite 75 85.71 0.287

Decreased appetite 45.1 76.92 0.040*

Change in weight      

Decreased weight 69.57 88.24 0.11

Increased weight 35.19 87.5 0.000*

*P value <0.05

Table 5: Presence of MDD symptoms and psychiatric co-morbidity.

Significantly higher proportions of psychiatric co-morbid 
illness were seen among respondents with suicidal thoughts, 
decreased appetite and increased weight (Table 5).

Chronic Physical Co-morbidity

  Not Present Present  

Positive Symptoms Percentage, 
%

Percentage. 
% P value

Depressed mood 94.17 95.38 0.734

Loss of interest 85.44 70.77 0.021*

Psychomotor retardation 64.47 35.53 0.444

Loss of energy 80.58 75.38 0.424

Sense of worthlessness 73.53 67.69 0.416

Loss of concentration 84.47 86.15 0.765

Suicidal thoughts 58.14 41.86 0.422

Feeling restless 61.26 38.74 0.986

Sleep difficulties      

Falling asleep 83.5 80.3 0.596

Sleep during night 91.18 90.91 0.953

Wake up early 62.14 63.08 0.902

Sleep too much 16.5 16.67 0.978

Change in appetite      

Increased appetite 75.29 79.17 0.612

Decreased appetite 46.15 60 0.28

Changes in weight      

Decreased weight 66.29 83.72 0.037*

Increased weight 30.23 74.07 0.000*

*P value <0.05

Table 6: Presence of MDD symptoms and chronic physical co-
morbidity.

Significantly higher proportion of co-morbid chronic 
physical illnesses were seen among respondents who experienced 
decrease and increase in weight, while significant lower proportion 
co-morbid chronic physical illness was seen among those with loss 
of interest (Table 6).

Discussion 
Amongst 162 Iran residents with 12-months MDD, 43.2% 

met the criteria for having mild to moderate symptoms, while 
56.8% met criteria for having severe symptoms. No differences 
were identified in the socio-demographic variables between 
the two groups. Our study found that those who exhibit severe 
symptoms demonstrated significantly higher functional disability 
overall and within all domains including home, work, relationship 
and social than those with mild to moderate symptoms. This 
finding was consistent with previous studies that found severity of 
symptoms to be associated with more severe functional disability 
[4,6]. According to Fried and Nesse [7], many MDD symptoms 
are individually associated with functional disability, with some 
symptoms affecting certain functional domains more than the 
others. Similarly, the current study found that those with symptoms 
such as loss of interest, psychomotor retardation, loss of energy, 
suicidal tendencies, sleep disturbance during night and decreased 
weight had more disability in various respective functional 
domains [20]. Those who experienced loss of interest suffered 
more functional disability in the domains of work, relationship 
and social. Interest is an emotion that motivates learning and 
exploration of novel things, places and experiences [21]. According 
to the theory of planned behaviour, intention, a representation of 
a person’s motivation towards a goal, has great influence over 
outcome behaviours [22,23]. Therefore, those who experience 
loss of interest may have reduced motivation and participate less 
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frequently in social and leisure activities involving learning new 
things, meeting new people and gaining new experiences. Also, 
a meta-analysis was performed on 60 studies which explored 
the connection between interest and job performance. It was 
suggested that those with higher interest are more likely to have 
better job performance, especially if the interest and occupation 
were in congruence [24]. Hence, loss of interest in general can 
contribute to poorer job performance regardless of whether 
interest and occupation matches. Our study also found that those 
who experienced psychomotor retardation suffered from severe 
disability in all 4 domains of SDS. Psychomotor retardation is 
characterised by decrease in motor activity, speech abnormalities, 
poor maintenance of eye contact, lack of facial expression, slowing 
of physical movement, and longer information processing time 
[25,26]. Naismith et al. [27] established a connection between 
decreased psychomotor speed and increased disability in physical 
activity, maintaining hobbies and carrying out daily routine. Also, 
psychomotor ability was found to be predictive of performance for 
less complex jobs [28]. Furthermore, eye contact, facial expression 
and speech were important components of social interaction [29,30]. 
With many connections to the various domains of functionality, 
reduced capability in psychomotor ability can be detrimental to 
one’s overall functioning. Our study also found that those who 
experienced loss of energy were more functionally impaired 
in work and social domains. Consistently, a longitudinal study 
found that lack of energy was strongly associated with decreased 
work productivity, higher rate of absenteeism and poorer social 
functioning at both baseline and 3-months follow-up of depressive 
patients undergoing treatment [31]. In addition, the same study 
found strong connection between change in energy and improved 
work productivity, which further highlights the importance of 
energy in work functionality [31]. Those with sleep disturbance 
during night time were also linked to functional impairment in 
the home and relationship domains. A review concluded that poor 
sleep quality was correlated to increased hostility and aggression 
[32]. Aggression can not only lead to social rejection but also 
cognitive bias that promotes aggressive behaviour towards others, 
contributing to poor social interactions [33]. It was also postulated 
that poor sleep quality can cause deficits in cognitive function 
including information processing, planning, decision making and 
attention, which are vital for self-care. Lastly, those experiencing 
weight loss were also found to have more disability in the social 
domain of the SDS scale. Consuming lower than required total 
dietary energy is a major factor in weight loss [34]. As physical 
activities are strongly tied to dietary consumption, it is possible 
that insufficient food intake not only reduces the body weight 
of people with depression but also reduces their participation 
in leisure and social activities [35]. As mentioned previously, 
symptom severity is determined by both the count and the intensity 
of these symptoms; therefore, MDD patients who exhibit a wide 

range of these symptoms with considerable intensity can lead to 
overall functional disability and across all of its domains. 

A prior study found that MDD patients with more severe 
symptoms were more likely to have at least one co-morbid 
psychiatric disorder [8]. On the contrary, our study found no 
differences in the prevalence of psychiatric co-morbidity between 
the symptom severities. This perhaps suggests that symptom 
severity of MDD may not be the best predictor for the prevalence 
of co-morbid psychiatric illness amongst people with MDD. 
Nevertheless, other factors such as having shared genetic and risk 
factors and overlapping symptoms among psychiatric illness may 
better predict the prevalence of co-morbid psychiatric illness [36-
39].

Despite the lack of association between symptom severity and 
prevalence of co-morbid psychiatric illnesses, our study found that 
those who experience MDD symptoms such as suicidal thoughts, 
loss of appetite and increased weight were more likely to have at 
least one co-morbid psychiatric illness. It was postulated that the 
urge to escape from distress is a driving force toward suicide [40]. 
Angst et al. [41] found that an increasing number of co-morbid 
psychiatric disorders were associated with greater subjective 
distress, work impairment and quality of life. Therefore, those with 
co-morbid psychiatric illnesses may suffer from greater distress 
and in turn are more likely to have suicidal thoughts. In addition, 
studies also found that both dissatisfaction with self-perceived 
body image and weight gain not only contribute to depression but 
also anxiety [42,43]. Hence, increase in weight may contribute to 
the prevalence of psychiatric co-morbid illnesses, especially GAD. 
Studies have established the link between presence of MDD and the 
prevalence of co-morbid chronic physical illness. It was suggested 
that people with MDD are less likely to engage in physical activity 
and have poorer diet quality which increases the risk of developing 
chronic physical illness [11-13]. However, our study did not find 
significant differences in the prevalence of chronic physical 
illnesses based on symptom severity. One possibility is that the 
presence of MDD and the symptoms are more predictive of health 
risk behaviours such as lack of physical activity as compared to 
symptoms severity [13]. Furthermore, it is possible that hitherto 
unknown genetic and other biological factors may play a bigger 
role in the development of co-morbid chronic physical illness. 

Our study found that those with decreased or increased 
weight were more likely to have at least one co-morbid chronic 
physical illness, while those with loss of interest were less likely to 
have any co-morbid chronic physical illness. It is well established 
that being overweight is a major risk factor for chronic physical 
illnesses such as diabetes, and cardiovascular and musculoskeletal 
diseases [44,45]. Pre-existing chronic physical illnesses such 
as cancer, heart diseases and neurological diseases including 
Parkinson’s disease and dementia, and their treatments can result 
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in weight loss and malnutrition [46-48]. Hence, weight change in 
both directions can be predictive of co-morbid chronic physical 
illnesses. As mentioned previously, loss of interest reduces 
motivation and limits outcome behaviours. Therefore, there is a 
possibility that those who experience loss of interest may have 
low motivation towards taking care of one’s health and limits the 
utilization of health care services which leave illness undiagnosed. 
However, more research is required to support this possibility.

There are limitations to this study. Our study examines the 
data from a subset of the SMHS sample; hence the sample size 
is small. Due to insufficient sample size, the categories of the 
symptom severity adopted by HAMD were combined to form 2 
broad categories. Our study was also unable to assess the prevalence 
of each specific co-morbid psychiatric and chronic physical illness 
among respondents with MDD because of the small sample size. 
Hence, this restricted the depth of our analysis. Therefore, a more 
focused study design with a larger sample is needed to better 
understand the relationship between symptom severity of MDD, 
functional disability and prevalence of co-morbid psychiatric 
and chronic physical illness. Next, our study did not take into 
consideration the sequence of onset of MDD and the co-morbid 
illnesses. Studies suggest that MDD has a bidirectional relationship 
with both co-morbid psychiatric and chronic physical illnesses 
[49,50]. Hence, it is possible that the symptom severity of MDD 
could be predictive of co-morbid illness depending on the onset 
sequence of MDD. Consequently, future studies could examine the 
association of symptom severity of MDD and prevalence of co-
morbid psychiatric and chronic physical illness, in relation to the 
age of onset of the conditions.

Conclusion
Our findings highlight the importance of managing symptoms 

of MDD in order to minimize the detrimental impact on functional 
ability among Singapore residents with MDD. Furthermore, 
some MDD symptoms such as loss of interest and psychomotor 
retardation, as opposed to others, were more predictive of 
functional disability in specific domains. Additionally, some MDD 
symptoms like increase/decrease of weight are also more predictive 
of medical co-morbidities than others. Therefore, this emphasizes 
the need for clinicians to check for medical co-morbidities when 
patients present with the constellation of these symptoms.
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