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The association of health-related productivity loss (HRPL) with social isolation and depressive 
symptoms is not well studied. We aimed to examine the association of social isolation and depressive 
symptoms with productivity loss. Data on employed adults aged 21 years and above were derived 
from the Population Health Index (PHI) study conducted by the National Healthcare Group (NHG) on 
community-dwelling adults, residing in the Central and Northern residential areas of Singapore. The 
severity of depressive symptoms and social isolation were assessed using the 9-item Patient Health 
Questionnaire (PHQ-9) and Lubben Social Network Scale-6 (LSNS-6) respectively. Productivity loss 
was assessed using the Work Productivity and Activity Impairment Questionnaire (WPAI). We used 
Generalised Linear Models, with family gamma, log link for the analysis. Models were adjusted for 
socio-demographic variables (including age, gender, ethnicity, employment status, housing type) and 
self-reported chronic conditions (including the presence of diabetes, hypertension, and dyslipidemia). 
There were 2,605 working (2,143 full-time) adults in this study. The median reported percentage 
of unadjusted productivity loss was 0.0%, 10.0% and 20.0% for participants with social isolation, 
depressive symptoms, and both, respectively. In the regression analysis, mean productivity loss 
scores were 2.81 times (95% Confidence Interval: 2.12, 3.72) higher in participants with depressive 
symptoms than those without. On the other hand, social isolation was not found to be associated 
with productivity loss scores (1.17, 95% Confidence Interval: 0.96, 1.42). The interaction term of 
depressive symptoms with social isolation was statistically significant, with an effect size of 1.89 (95% 
Confidence Interval: 1.04, 3.44). It appeared that productivity loss was amplified when social isolation 
and depressive symptoms were concomitant. Our results suggested significant associations of social 
isolation and depressive symptoms with productivity loss. These findings highlighted the potential 
impact of social isolation and depressive symptoms on work performance and drew attention to the 
importance of having a holistic work support system that promotes social connectedness, mental 
wellbeing and work productivity.
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The global prevalence of major depressive disorder (MDD) was estimated to be 3.2% in 2021, an increase of 
27.6% from 2020 due the coronavirus disease-2019 (COVID-19) pandemic, with reasons attributed to reduced 
mobility and social interactions1. The Singapore Mental Health Study conducted in 2016 reported the 12-month 
and lifetime prevalence of major depressive disorder to be 2.3% and 6.3%, respectively2. The actual Singapore 
prevalence of depression is likely higher accounting for underdiagnoses and underreporting. Studies have cited 
reasons for low prevalence figures such as a tendency to underreport negative health outcomes and mood 
problems among Asian populations due to stigmatisation3–5. It was additionally found that depressive symptoms 
among Asians were more likely to present as somatic symptoms and a reduction in willingness to socialise, and 
hence less likely identified as depressive disorders6. In 2021, it was reported that Singapore residents were more 
likely to seek help from informal support network comprising of family and friends (69.1%) than from healthcare 
providers (58.3%), highlighting the importance of building strong social networks and social interactions in the 
backdrop of the rising prevalence of depression7.

The lack of social relationships and a poor social network indicates the extent to which an individual is 
socially isolated8. There were 26.3% of adults identified to be isolated according to the Population Health Index 
(PHI) survey, conducted in Singapore in 20169. With numerous social restrictions put in place at the height of 
COVID-19, associations between social isolation and depression have been identified across diverse groups10–13. 
The impact of social isolation and depressive symptoms appears deleterious as individuals with both were found 
to have poorer health outcomes, reporting worse depressive symptoms, lower remission rates and poorer social 
function compared to those with depressive symptoms but higher perceived social support14. While associations 
were found between work disability, depression and poor social functioning15–17, the association of workplace 
productivity with social isolation and depressive symptoms is not well studied.

Health-related productivity loss (HRPL) is described as missed time from work (absenteeism) and reduced 
performance while at work (presenteeism) as a result of diseases or health risk18. HRPL can provide information 
on the indirect economic burden of health problems. It allows for a comprehensive evaluation of both direct 
and indirect costs of a medical condition or benefit from intervention. Productivity loss studies have been 
previously carried out in Asian populations, with levels of presenteeism reported to be higher than that of 
absenteeism levels19–21. For instance, a study on depression-related productivity loss revealed presenteeism 
costs to be 10 times higher than absenteeism costs in South Korean21. Other Asian studies conducted in Sri 
Lanka and Malaysia had estimated productivity loss in terms of workdays lost and percentage of work time 
lost respectively, citing income, physical health, stress levels and mood as common factors for productivity loss 
[20; 21]. The economic burden of mental disorders in Singapore is well recognised and it has been estimated to 
approximately cost S$3,900 per person per year22. On the other hand, socially isolated individuals were three 
times more likely to experience occupational burnout, which occupational burnout is linked to absenteeism 
and poorer work performance23. However, it is unknown if social isolation and depressive symptoms impact 
workplace productivity.

Based on the Conservation of Resources theory, individuals experience stress when resources are jeopardised 
or lost. Resources consist of material possessions (objects), relationships or living circumstances (conditions), 
self-efficacy (personal characteristics), and capacity (energies)24,25. Depressive symptoms have been reported to 
be associated with reduced motivation to work (an example of intrinsic resource) and reduced social support 
(an example of extrinsic resource)26,27. Similarly, social isolation was found to be associated with reduced 
motivation and reduced social support28,29. We hypothesised that working adults reporting both social isolation 
and depressive symptoms would incur more HRPL due to the concomitant depletion of intrinsic and extrinsic 
resources. Hence, we aimed to examine the association of social isolation and depressive symptoms with HRPL. 
These findings could potentially highlight the importance of building social and mental health support at the 
workplace.

Methods
Study design
Study data were derived from the Population Health Index (PHI) Survey study initiated by the National 
Healthcare Group (NHG), one of the regional healthcare clusters of Singapore, to establish a better understanding 
of current health states of residents living in the Central and Northern residential areas of Singapore. The PHI 
study was approved by the ethics review committee of the National Healthcare Group (NHG) Domain Specific 
Review Board (Reference Number: 2015/00269), and all research was performed in accordance with relevant 
guidelines and regulations. Written informed consent was obtained from all individual participants after they 
were informed of the study objectives and confidentiality of the collected data was maintained throughout the 
conduct of the study.

The specific data used in this study were taken from the Phase 2 PHI, a cross-sectional survey conducted 
between November 2018 and June 2019. The survey questionnaire was administered by trained interviewers 
via face-to-face interviews among community-dwelling adults aged ≥ 21 years and residing in the Central and 
Northern regions of Singapore. The sampling design and participant recruitment processes had been described 
elsewhere30.

Participants were included in this analysis if they met the following two criteria: (1) employed (either full-
time or part-time), and (2) cognitively sound and responded to the survey independently. There were no missing 
data for any variables.

Measures
The PHI questionnaire consisted of socio-demographics, lifestyle, medical history, and a set of validated 
measures. The following socio-demographic characteristics and self-reported chronic conditions from the 
survey were used as covariates in this study to account for any potential confounding effects: age, gender (female 
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or male), ethnicity (Chinese, Malay, Indian or Others), employment status (full-time or part-time), housing type 
(Public 1–2 room, Public 3-room, Public 4-room, or Public 5-room and bigger and private properties), region 
of residence (residing in Central or Northern Singapore) and presence of self-reported diabetes, hypertension 
and dyslipidemia.

Explanatory variables
Depressive symptoms
The severity of depressive symptoms was assessed by the 9-item Patient Health Questionnaire (PHQ-9). 
The PHQ-9 is a well-validated tool that was developed to make symptom-based diagnosis of depression and 
additionally grade the severity of depressive symptoms31. The PHQ-9 has shown good internal consistency 
reliability (Cronbach’s alpha = 0.78) in this study. Each question item was scored on a 4-point ordinal scale and 
an aggregate depressive symptom score was derived from summing the scores of each item. A higher score 
indicated greater severity of depressive symptoms. Participants with a score ranging from 0 to 4 indicated no 
depressive symptoms, 5–9 mild depressive symptoms, 10–14 moderate depressive symptoms, 15–19 moderately-
severe depressive symptoms, and 20–27 severe depressive symptoms31. For this study, depressive symptoms 
were treated as a binary variable with scores 0–4 indicative of “without depressive symptoms” and scores 5–27 
indicative of “with depressive symptoms”.

Social isolation
The magnitude of social isolation was estimated by the Lubben Social Network Scale-6 (LSNS-6). The LSNS-6 
is a validated tool which presents a composite scale for measuring social connectedness and examining the 
relationship of social connectedness to health outcomes32. The LSNS-6 consists of a set of three questions that 
measure social connectedness with family members and another set of three questions that measure social 
connectedness with friends. The LSNS-6 has two subscales and both have demonstrated good internal reliability 
(Cronbach’s alpha = 0.78 and 0.76 respectively) in this study. Each item was scored on a 5-point Likert scale, and 
the scores were added up to form a total score. Higher scores indicated greater levels of social connectedness 
and lower risk of social isolation. A score of 0–12 indicated isolated, 13–16 high risk of social isolation, 17–20 
moderate risk of social isolation, and 21–30 low risk of social isolation32. It has been suggested that a higher 
cut-off score may be more appropriate to identify social isolation in Asian populations due to greater reliance on 
social relationships33,34. For this study, participants with a score ranging from 17 to 30 was classified as “without 
social isolation” and those with a score of 0 to 16 was deemed as “socially isolated”.

Outcome variable
The loss of workplace productivity due to health reasons, or more commonly known as HRPL, consists of 
workplace health-related absenteeism and presenteeism. HRPL was measured by the Work Productivity and 
Activity Impairment Questionnaire (WPAI). The WPAI was developed as a quantitative measure that measures 
work impairment as distinct from impairment in other activities of daily living35. The WPAI has been previously 
validated to measure the general health impact of individuals with rheumatoid arthritis and major depressive 
disorder36,37. The test-retest reliability of the WPAI has been demonstrated in the Singapore population38. The 
WPAI consists of six questions, of which the number of work days missed and the degree of health-related 
productivity loss (using a 0 to 10 Visual Analogue Scale) are measured. Absenteeism is defined as missed time from 
work (percentage of work time missed due to health problems = Hours absent due to health

[Hours absent due to health+Actual worked hours] × 100

). Presenteeism is defined as reduced performance while at work (percentage of work impaired due to health 
problems = 

(
Impairment rating

10

)
× Actual worked hours

[Hours absent due to health+Actual worked hours] × 100) on a 10-point rating scale39. 
To derive the total HRPL (with a score ranging from 0 to 100), we calculated the percentage of total work 
impaired due to health problems by summing the percentage of absenteeism and presenteeism.

Statistical analysis
Majority of participants reported zero levels of presenteeism and absenteeism, and the data were characterized 
by non-negative, continuous values and right skewed distributions. To ascertain differences in HRPL among 
working adults, we used Generalised Linear Model (GLM), with family gamma, log link for the analysis due 
to the known distribution characteristics of our outcome. The coefficients were exponentiated to describe the 
arithmetic mean ratios (ratios of mean HRPL) between the groups, as we were interested in comparing the 
relative differences in mean HRPL. A mean ratio of > 1 indicates that the comparator group has a higher mean 
value than the reference group; a mean ratio of < 1 indicates that the comparator group has a lower mean value 
than the reference group; and a mean ratio = 1 indicates that the comparator group has a mean value equivalent 
to that of the reference group). In the first model, social isolation and depressive symptoms were both added 
as independent variables to determine their effects on HRPL respectively. In the second model, we tested for 
significant interactions between the presence of social isolation and depressive symptoms, with productivity loss. 
To further understand the interaction term, a simple slopes analysis was conducted. Both models were adjusted 
for socio-demographic variables (including age, gender, ethnicity, employment status, housing type) and self-
reported chronic conditions (including the presence of diabetes, hypertension, and dyslipidemia). Geographical 
region was controlled for, to account for possible geographical differences in socio-economic status40.
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Results
Socio-demographics
Among the 4,005 participants who were surveyed for the PHI study, 2,605 employed participants (65.0%) were 
identified for this analysis on working adults.

Table 1 presents the socio-demographics of the 2,605 participants. Of which 1,273 (48.9%) were female, the 
mean age was 47.3 years and 30.9% were aged below 40. There were 727 (27.9%) participants having at least 
one self-reported chronic condition. Most of the participants were Chinese (73.4%), living in public 4-room 
flat and bigger (69.7%), and working full-time (82.3%). More than half (54.1%) of participants were residing in 
Northern Singapore. There were 1,137 participants (43.6%) identified to be at high risk of social isolation, 130 
participants (5.0%) had mild-severe depressive symptoms, and 82 participants (3.1%) experienced co-occurring 
social isolation and depressive symptoms.

Unadjusted productivity loss
The median percentage of productivity loss reported due to missed work days (absenteeism) was 0.0% for 
participants with social isolation, depressive symptoms and both respectively (Fig. 1). Presenteeism appeared 
to be a bigger component of HRPL, with the median percentage of work productivity affected while at work of 
0.0%, 5.0% and 10.0% for participants with social isolation, depressive symptoms, and both, respectively. The 
median reported percentage of overall HRPL was 0.0%, 10.0% and 20.0% for participants with social isolation, 
depressive symptoms, and both, respectively. The mean percentage of productivity loss is presented in the 
Supplementary Fig. 1 (Additional File 1).

Variables Employed (N = 2,605)

Mean age (SD) 47.3 (13.2)

< 40 years, n (%) 806 (30.9%)

≥ 40 years, n (%) 1,799 (69.1%)

Gender, N (%)

 Female 1,273 (48.9%)

 Male 1,332 (51.1%)

Ethnicity, N (%)

 Chinese 1,913 (73.4%)

 Malay 318 (12.2%)

 Indian 265 (10.2%)

 Others 109 (4.2%)

Housing type, N (%)

 1–2 room flat 168 (6.4%)

 3-room flat 622 (23.9%)

 4-room flat 1,060 (40.7)

 5-room flat and larger/private housing 755 (29.0%)

Employment type, N (%)

 Full-time 2,143 (82.3%)

 Part-time 462 (17.7)

Region of residence, N (%)

 Central 1,196 (45.9%)

 Northern 1,409 (54.1%)

With diabetes, N (%) 253 (9.7%)

With hypertension, N (%) 467 (17.9%)

With dyslipidaemia, N (%) 464 (17.8%)

Depressive symptoms, N (%)

 None-minimal 2,475 (95.0%)

 Mild 108 (4.2%)

 Moderate 17 (0.6%)

 Moderately severe 3 (0.1%)

 Severe 2 (0.1%)

Social isolation, N (%)

 Low risk 776 (29.8%)

 Moderate 692 (26.6%)

 High risk 597 (22.9%)

 Isolated 540 (20.7%)

Table 1.  Socio-demographics. SD: Standard deviation.
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Association of productivity loss with social isolation and depressive symptoms
The results from multiple linear regression analyses are shown in Table 2. Mean HRPL scores were up to 2.81 
times (95% Confidence Interval (CI): 2.12, 3.72) higher in participants with depressive symptoms than those 
without. On the other hand, social isolation was not found to be associated with HRPL scores (1.17, 95% CI 
0.96, 1.42).

Upon including the interaction term in the second model, we observed that participants with depressive 
symptoms had 1.81 times (95% CI 1.08, 3.06) higher HRPL scores as compared to those without. Socially 
isolated participants were not found to be associated with HRPL scores (1.14, 95% CI 0.93, 1.39). The interaction 
between social isolation and depressive symptoms was statistically significant (p-value = 0.037), with an effect 
size of 1.89 (95% CI 1.04, 3.44). From the simple slopes analysis (Fig. 2a and b), the presence of both high risk 

Variables

Mean ratio (95% CI)

Model 1: employed participants (N = 2,605) Model 2: employed participants (N = 2,605), with interaction term

Depressive symptoms (reference: PHQ-9 
score < 5) 2.81 (2.12, 3.72)*** 1.81 (1.08, 3.06)*

Social isolation (reference: LSNS score ≥ 17) 1.17 (0.96, 1.42) 1.14 (0.93, 1.39)

Depressive symptoms##Social isolation – 1.89 (1.04, 3.44)*

Aged below 40 years (reference: age ≥ 40 years) 1.38 (1.10, 1,73)** 1.37 (1.10, 1.72)**

Female (reference: male) 1.22 (1.00, 1.48)* 1.22 (1.00, 1.48)*

Ethnicity (reference: Chinese)

 Malay 2.01 (1.56, 2.57)*** 2.01 (1.57, 2.57)***

 Indian 1.33 (0.97, 1.83) 1.35 (0.98, 1.86)

 Others 1.22 (0.74, 2.01) 1.20 (0.72, 2.00)

Housing type (reference: 1–2 room flat)

 3-room flat 1.10 (0.73, 1.63) 1.10 (0.74, 1.64)

 4-room flat 0.96 (0.65, 1.43) 0.96 (0.65, 1.43)

 5-room flat and larger/private housing 0.90 (0.60, 1.36) 0.90 (0.59, 1.35)

Employed full-time (reference: part-time) 1.29 (1.00, 1.67)* 1.30 (1.01, 1.69)*

Northern region (reference: central region) 1.69 (1.37, 2.10)*** 1.69 (1.36, 2.09)***

Diabetes (reference: no diabetes) 1.28 (0.92, 1.78) 1.28 (0.92, 1.78)

Hypertension (reference: no hypertension) 1.04 (0.79, 1.38) 1.05 (0.79, 1.39)

Dyslipidaemia (reference: no dyslipidaemia) 1.52 (1.14, 2.04)** 1.52 (1.13, 2.04)**

Table 2.  Adjusted productivity loss for all employed participants. *p<0.05; **p<0.01; ***p<0.001 
CI: Confidence interval; PHQ−9: Patient Health Questionnaire−9; LSNS−6: Lubben Social Network Scale−6

 

Fig. 1.  Unadjusted median productivity loss (interquartile range).
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of social isolation and mild-severe depressive symptoms had the highest levels of HRPL (24.23, 95% CI 17.47, 
30.98).

From both GLM results, depressive symptoms were associated with productivity loss among all working 
adults. We did not find evidence for the association between social isolation and productivity loss. The non-
exponentiated coefficients (See Supplementary Table 1, Additional File 1) present similar trends and the positive 
interaction term suggest incremental marginal effects on productivity loss.

Discussion
Main findings
In this multi-ethnic community-dwelling working adult population, we observed association between 
workplace productivity loss and social isolation concomitant with depressive symptoms. The interaction term 
suggested that HRPL was amplified when both were co-occuring, which aligned with poorer health outcomes 
(e.g., remission, survival, biological and functional outcomes) that were previously reported among socially 
isolated individuals with depressive symptoms14,41,42. The simple slopes analysis has demonstrated a positive 
and significant interaction where HRPL was greater for those who had depressive symptoms and were at a 
higher risk of social isolation. Conversely, participants with low-moderate risk of isolation and high risk of 
isolation similarly had low levels of HRPL if they had no depressive symptoms. We observed that the impact of 
depressive symptoms on productivity loss was likely moderated by the risk of social isolation. The Conservation 
of Resources theory conferred that individuals mitigate the loss of resources either by tapping on other existing 
resources or by acquiring additional resources24,25. It is likely that individuals with depressive symptoms coped 
with the loss of intrinsic resources by expanding on their social relationships. The lack of social relationships 
led to a disequilibrium in resources, potentially culminating in stress and, consequently, diminished work 
productivity. Our findings highlighted the potential impact of social isolation and depressive symptoms on work 
performance and drew attention to the importance of having a holistic work support system that promotes 
social connectedness, mental wellbeing and work productivity, especially for individuals who are experiencing 
psychological distress.

Presence of depressive symptoms was associated with productivity loss, however, the same was not observed 
for the presence of social isolation. Our findings suggested that psychological symptoms and experiences 
potentially had a stronger relationship with work productivity than social connectedness. This observation was 
echoed by two Asian studies which cited stress and depressed mood as the top reasons for presenteeism20,21. 
The levels of presenteeism among socially isolated participants in this study (mean of 5.9%) was lower than 
another Malaysian study which reported an average of 20.3% among high-income earners20. There is a lack of 
observational studies examining the association between social isolation and the loss of intrinsic resources. In a 
recent experimental study conducted in 2023 among Caucasians, Stijovic et al. observed a significant association 
between acute social isolation and reduced motivation to engage in regular activities29. However, our study 
did not observe any association between social isolation and productivity loss, suggesting that socially isolated 
participants in our population were likely less impacted by the reduced motivation to work, hence largely had 
remained productive at work. Differences in study design (experimental versus natural observational study), 
duration of social isolation (prolonged social isolation as compared to acute social isolation), preference for 
social isolation (intentional isolation as opposed to circumstantial isolation) and demographics (Western 
population in comparison to an Asian population) could have led to a difference in observations. Hence, further 
studies will be needed to explore the nuances of social isolation and their relationships with work productivity 
in Asian populations. The interplay of social isolation and depressive symptoms warrants future research and 
intervention strategies targeted at individuals with depressive symptoms who are at risk of social isolation.

Fig. 2.  Simple slope analysis of the interaction between social isolation and depressive symptoms on HRPL, 
with 95% Confidence Intervals. (a) Social isolation as the independent variable and depressive symptoms 
as the moderating variable. (b) Depressive symptoms as the moderating variable and social isolation as the 
independent variable.
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Additionally, females in this study were observed to be associated with productivity loss. This may be 
explained by gender differences in occupations and comorbidities43. Ethnicity was also observed to be associated 
with productivity loss (Malay ethnicity was significantly associated with productivity loss compared to Chinese 
ethnicity). It could potentially be due to a higher prevalence of chronic conditions among the Malay ethnicities2, 
hence strengthening the association with productivity loss. Being employed full-time (reference: employed 
part-time) was found to be associated with productivity loss, probably because those working full-time were 
subjected to longer working hours, hence reporting greater presenteeism44. With entitlement to more paid sick 
leaves, there is also a tendency for full-timer employees to take additional days off from work45. Those of a 
younger age was found to be associated with productivity loss in this study. This phenomenon corroborated with 
the literature where the work performance of older workers outdoes that of the younger workers, due to reasons 
such as greater job experience and self-assurance to perform better at work46. Residents residing in the Northern 
region were younger (mean age of 45.5 versus 49.4) and more were employed full-time (84.7% versus 79.4%), 
likely explaining for their higher productivity loss. Lastly, having dyslipidaemia incurred greater productivity 
loss, likely due to the higher risks of cardiovascular diseases, impacting productivity47. It appeared that there 
were multiple factors associated with productivity loss, and further sub-group analyses should be done given a 
larger study population in the future.

In this study, we observed that participants with social isolation and depressive symptoms were 10.0% less 
productive at work due to their health problems in the past seven days (presenteeism). We postulate that the 
association between poor mental health and presenteeism has driven HRPL in our study. In a Singaporean 
study, it was estimated that individuals with depressive symptoms and/or anxiety had their productivity at work 
reduced by 40.0%48. In another Malaysian study, mental health was reported to be a predictor of presenteeism, 
and physical health as a predictor of absenteeism20. Our findings underscore the need to focus more efforts on 
enhancing at-work productivity and putting in place policies to encourage employees to take time-off from work 
for their mental health when needed.

Strengths and limitations
As a population-based study, the primary strength of this study was its representativeness of the population in 
Central and Northern regions of Singapore. Singapore is a multi-ethnic Asian population and the associations 
presented in this study are likely observable in the rest of Singapore and potentially other the Asian countries, 
although the generalisability of the study findings may be constrained by the extent of socioeconomic differences 
across geographical boundaries40. Other strengths of this study included the use of standardised questionnaire. 
This study was able to evaluate multiple factors associated with productivity loss, allowing for sub-group analyses 
and adjustment for various socio-economic factors. Lastly, the magnitude of productivity loss was based on self-
reported data with a recall period of 7 days. Although the main outcome of interest was subjected to recall errors, 
the extent of recall bias was possibly minimised by the short recall period.

This study, however, is not without limitations. The study design was a cross-sectional study, and we were 
unable to ascertain the temporal sequence of the explanatory factors and main outcome of interest. There had been 
a 5-year Finnish cohort study that had established MDD as a predictor of poor work outcomes among psychiatric 
subjects15–17. In another 12-year American cohort study among older adults, it was found that depressive 
symptoms predicted social isolation, while social isolation was not a predictor of depressive symptoms49. 
The temporal sequence of depressive symptoms, social isolation and work productivity loss altogether need 
further investigation. Our study only considered productivity loss at the workplace, whereas the WPAI measure 
also measured activity impairment in unpaid work activities35. As this study was a cross-sectional study, the 
responsiveness assessed by measuring changes in the WPAI responses was not done. Hence, we did not test for 
test-retest reliability, although it has been shown to be reliable in the Singapore population38. Another study 
limitation was that we did not collect information on the number of chronic conditions and presence of other 
comorbidities, where multimorbid depression is known to be associated with poorer health-related outcomes50. 
However, we have attempted to account for the three most common chronic conditions in Singapore, namely 
diabetes, hypertension and dyslipidaemia. Additionally, the prevalence of depressive symptoms reported in our 
study was possibly underreported due to existing stigma. Hence, the actual productivity loss associated with 
depressive symptoms could be much higher. As this study only included working adults, those that were non-
employed were excluded from the analysis. It is unclear if 40.7% of those socially isolated and 49.8% of those 
with depressive symptoms were not employed in this study due to social isolation and depressive symptoms. 
Although this study did not conduct qualitative interviews to further investigate the psychosocial reasons for 
productivity loss, existing qualitative findings suggest that a work-culture which values employees’ well-being, 
alongside supportive peers and employers, and assisted return-to-work arrangements do influence return-to-
work outcome of employees with depression51. Further research could be a cohort study with mixed-methods 
approach to better understand the relationship between depressive symptoms, social isolation, and workplace 
productivity loss.

Implications
To our knowledge, this is the first study exploring the association of social isolation and depressive symptoms, 
with workplace productivity loss in community-dwelling working adult population in Singapore. Our results 
corroborated with the existing literature that have shown associations between poorer work adjustments and 
absenteeism, with social isolation and depressive symptoms15–17. Our findings on the association of social 
isolation and depressive symptoms with productivity loss (productivity loss of up to 1.89 times more) echoed 
the importance of managing social isolation and depressive symptoms at the workplace. More structural support 
(workplace policies) and social support (from peers and employers) are needed for the promotion of workplace 
productivity and well-being.
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Conclusion
This study observed an association between productivity loss and depressive symptoms, and the association 
was stronger when working adults were simultaneously reported to be socially isolated. We observed a 
greater magnitude of reduced productivity while at work as compared to missed time from work. With the 
increasing focus on well-being at the workplace, our findings reiterate the importance of building a supportive 
work environment and forging strong social networks, as mental well-being and work productivity are closely 
interconnected.

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on 
reasonable request.
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