The influence of social support on ethnic differences in well-being and depression in adolescents: findings from the prospective Olympic Regeneration in East London (ORiEL) study
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Abstract

Purpose
This study examines the extent to which in adolescent positive mental well-being and depressive symptoms varies across ethnic groups, and prospectively examines whether social support is protective against low/poor well-being and depression.

Methods
A longitudinal survey of 2426 adolescents from the Olympic Regeneration in East London (ORiEL) study measured well-being and depressive symptoms at baseline at ages 11 to 12 and at follow up two years later at ages 13 to 14. Social support was assessed at ages 11 to 12 years by the Multi-dimensional Scale of Perceived Social Support, by the level of parental support for school, by the frequency of family activities and by friendship choices. Ethnic differences in well-being and depression in Bangladeshi (N=337) and Black African (N=249) adolescents compared to their White UK counterparts (N=380) were estimated adjusted stepwise for socio-demographic factors and domains of social support.

Results
Black African and Bangladeshi adolescents scored significantly higher for well-being than their White UK counterparts. There were no significant ethnic differences in the prevalence of depressive symptoms. Lower levels of social support were prospectively associated with lower well-being and higher rates of depression in all ethnic groups. Adjustment for multiple domains of social support did not account for ethnic differences in well-being.

Conclusion
Bangladeshi and Black African adolescents in East London may have a positive mental health advantage over their White UK counterparts though social support did not fully explain this difference. Further investigation of the reasons for lower well-being in the White UK group is needed.
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INTRODUCTION
Poor mental health during adolescence is of increasing concern to public health. In the UK it is estimated that 10% of children have a mental health problem, with half of lifetime mental health problems starting by age 14 [1]. Longitudinal surveys suggest that the rise in young people’s well-being between 1994 and 2008 appears to have been curtailed and may even be in reverse [1]. Yet despite the re-emergence of this issue for young people there is a marked lack of data on their mental health with the most reliable estimates for prevalence of common mental disorders dating back to 2004 [2].

Notwithstanding these research limitations, it has been established that the prevalence of mental health disorders varies across ethnic minority groups [3], though it is important to note that mental health of minority groups is not necessarily poorer than that of the White majority population. A systematic review of 31 population-based and 18 clinic-based studies described a lower prevalence of common mental disorder for Indian and Black African children than their White counterparts, whereas there were no ethnic differences for Mixed ethnicity, Pakistani, Bangladeshi and Black Caribbean children [3]. These patterns are broadly supported by community-based samples of young people using the Strengths and Difficulties Questionnaire. The studies have described lower total difficulties score for Black African, Indian and also Black Caribbean children [4], and lower emotional symptoms scores for a combined Black African/Caribbean group [5]. Therefore a contemporary and longitudinal examination of ethnic differences may offer insights into the causes of the differences in child mental health more generally which may enable the effective promotion of mental health to all ethnic groups.

There is compelling evidence that relationships are at the centre of young people’s health [6] and wellbeing and that social support is protective for mental health [7]. Social support has been commonly defined as the resources provided by other persons [8], and may include a range of social, emotional and informational types of support. Social support may act directly on a person’s health as a consequence of receiving positive support or a negative lack of support, or, social support can indirectly buffer against adversity by moderating the impact of acute or chronic stressors on health [9]. Though social support has long been documented as influencing depressive symptoms in adults [10], more recent evidence from adolescents has emerged showing that low levels of parental support in particular are also associated with an increased risk of depression [11]. Moreover, nationally representative [12] and local community studies [13] have described significant ethnic variations in levels of social support which have been associated with poorer mental health. Family activities and collective behaviours may also be an indirect measure of family social support with evidence to suggest that ethnic minorities participate more frequently than White majority adolescents [14]. However, a number of studies have shown that differences in social support do not explain ethnic differences in the prevalence of common mental disorder [12], depression, psychological distress [13] or well-being [14].

However, much of this research has focussed on family-based social support networks. These may be considered as ‘imposed’ upon young people according to their family type rather than being a product of their own agency. Friendship choices are a consequence of an individual’s agency and may be a particularly salient form of support for of ethnic minority adolescents growing more independent of parental influences and negotiating their own ethnic identities with maturation. Importantly these choices also appear to be independently associated with mental health. Culturally integrated friendship choices, whereby friends came from their own and other ethnic groups have been associated with a lower total difficulties score whereas marginalised and more socially isolated friendship choices were associated with poorer mental health [4]. Alternative friendship types exist such as assimilated where friends are from the other ethnic groups rather than one’s own. Less is known about whether these alternative friendship types may affect mental health.

So while there is a relative lack of contemporary data on the mental health of young people generally compared to adults, data is especially weak for understanding the causes of ethnic differences [3] due in part to well-established under-recruitment of ethnic minority participants in population health surveys [15]. The ORiEL (Olympic Regeneration in East London) Study is uniquely placed to overcome previous difficulties in ethnic minority recruitment by sampling within an ethnically diverse localised area of East London. The study captures a wide range of ethnic minority groups and is longitudinal in nature, allowing the investigation of the temporal relationship between social support and mental health. In this paper we will use the ORiEL Study to firstly, establish whether there are significant ethnic differences in well-being and depressive symptoms in adolescence. Secondly, to assess the whether social support in early adolescence is associated with well-being and depressive symptoms two years later. Finally, to investigate whether ethnic differences in social support in early adolescence might explain later differences in well-being and depressive symptoms. We hypothesise that there are significant ethnic inequalities in adolescent positive mental well-being and depressive symptoms at ages 13-14, with ethnic minority groups expected to be in better health. We further hypothesise ethnic variation in low social support at ages 11-12 correlates with, and consequently explains, ethnic inequalities in well-being and depression at ages 13-14.

METHODS
Study design and participants
The ORiEL study is a prospective cohort study assessing the impact of urban regeneration on the health of young people and their families. The full study protocol is published elsewhere [16]. Respondents were recruited from six schools in each of the London boroughs of Newham, Hackney and Barking and Dagenham and from seven schools in Tower Hamlets. Schools were selected using simple randomisation within each borough with refusals replaced by eligible schools from the same borough. The schools recruited varied in size, were mixed and single sex schools and were affiliated to a variety of religious denominations. 

The baseline survey comprised 3,106 adolescents in year 7 of secondary school (aged 11-12 years) who completed a paper-based questionnaire during the 6 months (January to July 2012) prior to the start of the London 2012 Olympic and Paralympic Games. This cohort was followed up for two consecutive years with an overall retention rate of 73%. This analysis includes respondents who were present at baseline and at second follow-up (aged 13-14 years).The boroughs sampled are characterised by higher levels of social, economic and environmental deprivation than the English and London average [17] as well as being highly ethnically diverse with around two thirds of residents self-identifying with an ethnic minority group at the 2011 Census [18]. Consequently 80% of the total sample is from an ethnic minority [19] with each ethnic group more likely to received means tested free school meals than the national average [20]. Ethnicity was self-reported using the wording and adapted categories of the 2011 England and Wales Census [21]. The analysis is restricted to the three largest ethnic groups in the study, namely: White UK (N=380), Bangladeshi (N=337) and Black African (N=249). Further demographic indicators included gender, length of residence in the UK and whether the respondent was born in the UK.

Mental health outcomes
Positive mental well-being was assessed at baseline (age 11/12 years) and at follow up (age 13/14 years) using the Warwick-Edinburgh Mental Well-being Scale (WEMWBS) [22]. This is a positively-worded 14 point scale with five response categories capturing eudaimonic and hedonic perspectives of positive mental health (α=0.84 aged 11/12 years; α= 0.90 aged 13/14 years) The total score ranges between 14 (lowest well-being) and 70 (highest) and is reported as a mean value within groups. It has been validated in adolescents [23] and cross culturally [24] and was introduced as a core module to the national Health Survey for England in 2010 [25]. 

Depressive symptoms were investigated at baseline (age 11/12 years) and at follow up (age 13/14 years) using the Short Moods and Feelings Questionnaire [26]. This is a validated 13 item short form of the 32 item Moods and Feelings Questionnaire scored on a three point scale between “true”, “sometimes true” and “not true” (α=0.88 aged 11/12 years; α= 0.91 aged 13/14 years). Scores range between 0 (lowest risk of depressive symptoms) and 26 (highest) and the variable was dichotomised with a total score of eight or more indicating clinically relevant depressive symptoms [26]. This instrument has been validated within a range of ethnic groups in a variety of contexts and across languages [27,28].

Exposures
Social support
Social support was assessed at baseline (age 11/12 years) using the Multidimensional Scale of Perceived Social Support (MSPSS) [29]. This is a reliable and validated 12-item instrument and is designed to assess perceptions about support from family, friends and a significant other. It is rated on a seven point Likert scale ranging from “very strongly agree” to “very strongly disagree”. The scale has a high construct and discriminant validity and high test-retest reliability (α= 0.92) [29] and has been validated in non-UK adolescents in an urban setting [30]. Summed scores for each domain and the overall total score were split into tertiles owing to a skewed positive distribution.

Family activities
Adolescents were asked at baseline (age 11/12 years) how many times they ate an evening meal with their family in the past week. Responses ranged between never, once or twice, 3 or 4 times or 6 or 7 times a week. Responses were dichotomised to 6/7 times a week versus less.

Parental involvement with school
Respondents were asked at baseline (age 11/12 years) how often their parents: are ready to help them if they have a problem at school; are willing to attend school to talk to teachers, and; encourage them to do well at school. Responses were on a five point scale ranging between always to never and scores were summed and dichotomised so that a low score was <12 out of 15.

Cultural identity
Baseline  respondents (age 11/12 years) were asked how many good friends they had who belonged to their own ethnic group (none/some; quite a lot/most of them) and how many good friends belonged to other ethnic groups (none/some ; quite a lot/most of them) [31]. The binary  responses to each question were combined to assign one of four acculturative identity groups [32]. An integrated cultural identity was defined as having friendships with own and with other ethnic groups, a traditional cultural identity included friendships only with own ethnic group, an assimilated cultural identity was assigned where friendships were with other ethnic groups only, and a marginalised cultural identity was a consequence of no friendships with any ethnic groups [32,31].

Household socioeconomic factors
Household socioeconomic circumstances were quantified by the Family Affluence Scale (FAS) [33] at baseline (age 11/12 years). This four item scale has been validated in young people cross-nationally [33] and is predictive of self-reported general and mental health [34]. The summed scores were categorised using validated cut-offs to derive high, moderate and low levels of affluence.

Statistical analysis
All descriptive analyses and regression models were estimated using data imputed under a “Missing at Random” assumption [35] with a joint multivariate normal modelling approach through the Bayesian estimation method Markov Chain Monte Carlo (MCMC). A burn in of 20,000 iterations was used to stabilise the Markov chains and a further 25,000 iterations were run creating 50 imputed datasets at every 500th iteration. Markov chains were checked and stability was satisfied. Sensitivity analyses employed mixed effects multilevel modelling to account for clustering of individuals within schools. No significant effects were observed at school level for both mental health outcomes hence individual level models were used throughout the final analysis. All analyses were performed using Stata MP version 13.1 (StataCorp, TX, US). Firstly, a descriptive analysis of the analytic sample at baseline (ages 11 to 12) describes ethnic differences in depressive symptoms and well-being, demographic factors, social support domains, frequency of family activity, parental support scores and friendship choices. Secondly, associations between social support and outcomes are tested for in order to justify further inclusion of social support in explanatory models. Prospectively, logistic regression analysis was employed to estimate the odds of depressive symptoms at follow up (age 13-14 years) within each baseline (age 11-12 years) domain of social support adjusted for socio-demographic factors, within each ethnic group. This prospective approach was repeated using linear regression to estimate the association between baseline measures of social support and mean WEMWBS scores at follow up. Multiple imputation models which enable statistical modelling for ethnic differences in the association between social support and depressive symptoms/well-being would not converge. Therefore these associations between social support and outcomes are interpreted as a within-ethnic group effect; between-group comparisons of this specific association should be made cautiously. The influence of ethnic differences in social support is accounted for in the final analysis step. These final models derived the odds of depressive symptoms and mean WEMWBS scores respectively in the Bangladeshi and Black African groups compared to the White UK majority. Models were adjusted stepwise for baseline well-being/depressive symptoms, socio-demographic factors, MSPSS social support domains, family activity, parental support for school and friendship choices.

RESULTS
Table 1 describes ethnic differences in the baseline socio-demographic, social support and mental health profiles for the imputed sample. Bangladeshi respondents were more likely to be male and were a part of less affluent families than their White UK or Black African counterparts. Though the majority of Black African adolescents were born in the UK (64.4%) they were the most likely to have been born overseas and to have lived in the UK for fewer than 6 years. Bangladeshi adolescents were significantly more likely to have traditional friendship groups than White UK adolescents. White UK and Black African adolescents tended towards the integrated approach but such ethnic differences in friendship choices were not significant. In terms of social support, there were ethnic group variations across all three MSPSS domains, but in the majority of cases these differences were not significant. The singular exception was for Bangladeshi adolescents who were significantly more likely to be in the lowest scoring tertile in the significant other domain. The Bangladeshi group was also the most likely to have fewer than six family meals per week.  Black African and Bangladeshi adolescents reported significantly higher well-being scores than their White UK counterparts but there were no significant ethnic differences in depressive symptoms. 
 [Table 1 here]
The odds of having depressive symptoms at follow-up across all markers of baseline social support are described for each ethnic group in table 2. Lower levels of social support across all domains were weakly associated with depressive symptoms at follow-up for all ethnic groups, though were significant only for family support for White UK and Bangladeshi adolescents. There was an elevated risk of depressive symptoms in all ethnic groups eating fewer than six family meals a week and for those reporting lower levels of parental support for school but this was only significant in the Bangladeshi group. There were no significant associations between friendship choices and depressive symptoms.
[Table 2 here]
The association between levels of social support and mean well-being scores after controlling for socio-demographic factors are described in table 3. There was a significant dose/response relationship between decreasing levels of total support, family support, friends support, support from a significant other and parental support for school and lower well-being scores for White UK, Bangladeshi and Black African adolescents. Eating fewer than six family meals a week was also associated with lower well-being in all groups but was only significant for Bangladeshi adolescents. Non-integrated friendship choices in White UK adolescents were negatively associated with well-being and were significant for those with traditional choices. There were no significant differences in well-being scores by friendship choices for all other ethnic groups.
[Table 3 here]
Tables 4 and 5 describe the effect of potential explanatory factors on ethnic differences in depressive symptoms and well-being respectively. The odds of reporting depressive symptoms were slightly lower in Black African and Bangladeshi adolescents compared to their White UK counterparts, but overall there were no significant ethnic differences in depressive symptoms either before or after adjustment. However, Bangladeshi (OR:1.94 95%CI:[0.47,3.42]) and Black African (3.44 [1.83,5.05]) groups reported significantly higher well-being scores than the White UK comparison group after adjusting for baseline well-being. Stepwise adjustment showed that demographic factors,  MSPSS social support domains and family meals accounted for a small proportion of the difference whereas controlling for levels of parental support increased the well-being score to the greatest extent for the non-White UK ethnic groups. Overall, the mean scores for the Black African and Bangladeshi groups were significantly higher than the White UK group in fully adjusted models.
[Tables 4 & 5 here]
Sensitivity analyses
Overall, the Black African respondents had a higher proportion of missing data than the White British and Bangladeshi groups (see Table 1). Sensitivity analyses showed that the general characteristics of the imputed and complete case samples did not differ significantly though the association between social support and depressive symptoms and well-being was weaker for the Black African group due to the reduced sample size resulting in wider confidence intervals. Importantly, ethnic differences in well-being and the lack of differences in depressive symptoms were consistent between the two analytic samples, in unadjusted and adjusted models. Imputed models were further tested for departures from the assumption that data was missing at random [36]. Coefficients for each mental health outcome varied by a maximum of 9.5% after missing scores were set to the maximum level. This suggests that even if the data are missing not at random the bias in the estimation of coefficients and their relationships between ethnic groups is minimal.

DISCUSSION
This investigation found that Black African and Bangladeshi adolescents reported significantly higher well-being than their White UK counterparts but there were no significant ethnic differences in depressive symptoms. Low levels of social support were prospectively and strongly associated with lower well-being but more weakly associated with an increase in risk of depressive symptoms for all ethnic groups. Ethnic differences in social support were small, so it was unexpected that the White UK group reported significantly poorer levels of mental health given similar levels of purportedly protective social support. More salient was the effect of parental support for school. Bangladeshi advantage, and to a lesser extent the Black African advantage in well-being, increased once the level of parental support was accounted for. Overall, these findings suggest that social support from family, friends and significant others explained little variation in the ethnic inequalities in mental health which were established by adolescence. One potential explanation for these findings may be that the previously documented protective effect of social support does not operate within adolescents at this stage of their development, or in this local community context [7,6]. Further development of panel data focussing on the increasingly recognised critical period of adolescence [37] will be needed to confirm or refute such arising hypotheses.

The considerable Black African advantage in adolescent well-being observed here is not well documented within contemporary literature, possibly due to the parental generation’s more recent migratory history to the UK which limits comparisons with previous findings. However, these data show some similarity and some differences with a Bangladeshi cohort of similar ages from the same geographical location carried out over ten years ago. The baseline RELACHS study observed that Bangladeshi adolescents were significantly less likely to have high scores on psychological distress than the White UK comparison group in keeping with the high levels of well-being in the Bangladeshi group in this study. Conversely the Bangladeshi group was more likely to experience depressive symptoms at follow up than the White UK comparison group. As observed here, social support did not fully account for these differences [5]. Potential explanations for an ethnic minority mental health advantage have been more commonly explored within the Indian group though advantages have been confined to a lower prevalence of externalising problems such as hyperactivity and behavioural issues [38]. Nevertheless, the Indian advantage has been associated with two factors which may be related to both the Bangladeshi and Black African adolescents in this study. First, a higher prevalence of two parent families was observed for Indian adolescents intimating a role for the family unit [38]. So it is therefore of note that Bangladeshi participation, and to a lesser extent Black African participation at baseline, in family activities such as regular evening meals, parental support for school work and the family social support were the factors most strongly prospectively associated with depression and well-being in this investigation. This suggests that these adolescents may be especially sensitive to differences in family life and support and could be particularly vulnerable when support levels are low.  This vulnerability may be exacerbated particularly within Bangladeshi adolescents where the family norm is high cohesion thus low support may indicate dysfunctional families. Second, Indian mental health advantage has been associated with greater academic ability [38]. Most recent data from the English National Pupil Database shows that Bangladeshi and Black African academic performance is currently significantly above that of the White UK comparison group and is comparable to that of Indian adolescents [39]. There is a possibility of a period effect whereby current attainment data contrasts with trends in attainment data used in previous investigations into ethnic differences in mental health [3,2]. It is possible that such differences in academic ability, shown to influence mental health in other ethnic groups, has contributed to the Bangladeshi and Black African adolescents’ mental health advantage over their White UK counterparts. This academic period effect might be explained through demographic differences with earlier studies. A greater proportion of the ORiEL study’s Bangladeshi population was born in the UK or lived most of their life within the UK than was observed in the earlier RELACHS cohort. The higher educational attainment may be a consequence of a greater familiarity with the English schools environment and a greater likelihood of proficiency in English due to being UK born or having longer duration of residency. This investigation did not have access to attainment records and this hypothesis cannot be confirmed at this stage. Therefore the explanation for the Black African and Bangladeshi adolescent advantage in well-being and comparable levels of depression compared to White UK adolescents is an area for future investigation. 

This study also identified relative mental health disadvantages as well as advantages. The greater vulnerability to depression and lower well-being for the White UK group requires consideration. One possible reason may be that the White UK group do not access alternative forms of protective social support which may protect against depression or lower well-being and which are available to other ethnic groups. For instance, traditional friendship groups are protective for Bangladeshi adolescents, albeit weakly in this study, but have shown to be significantly so in higher powered analysis [4]. Due to the White UK position as the majority ethnic group it may be that this potentially protective resource is not as applicable to the White UK group. Furthermore nationally representative data highlights that White UK adolescents are the lowest performing ethnic group educationally [39] suggesting further investigation of the association between school performance and mental health. Given also that low parental support for school work was highly correlated with depressive symptoms and well-being, schools based interventions could be a potential means for improving mental health in this group.  But it does appear that whichever reason is responsible for the differences in well-being and depression between ethnic groups, these are not fully explained by social support irrespective of its source among this age group.
 
Strengths and limitations
A major strength of this study is the prospective design which allowed us to test the effect of social support in early adolescence on later life mental health. A further strength of this approach is use of population based sampling which avoids ethnic biases inherent in previous adolescent prevalence estimates based upon contact with mental health services [40,41]. For example, earlier studies describe ethnic variation in rates of admission and diagnosis where Black and Asian adolescents with psychosis in particular were more likely to be admitted, which is consistent with findings in adult populations describing differentials in pathways to care [42]. Though the pseudo-anonymised questionnaire in this study is equipped to capture undiagnosed cases though self-completion, we cannot exclude the possibility of social desirability biases. The ORiEL study builds upon previous studies by disaggregating the ‘Black’ group into the more refined Black African group thereby identifying differing levels of depression, well-being and levels of social support and socioeconomic backgrounds within this more specific group. Lastly, although the mental health scales used have been successfully administered across a range of ethnic groups and contexts there is still the possibility that the item responses may be interpreted differently between ethnic groups in this study. Relatedly, the lower response rates for the social support questions could suggest a response bias. However, these items were positioned at the end of the questionnaire which was completed during a specified time period at school and are therefore a consequence of non-completion as opposed to active non-response. Sensitivity analysis further suggests that missing data was not significantly different from that observed.

Conclusion
This study suggests that Black African and Bangladeshi adolescents may have a mental health advantage over their White UK counterparts in terms of well-being but not depressive symptoms. This advantage was slightly moderated by parental support for school work suggesting that these families and parents may require assistance in encouraging and supporting children in the early years of adolescence. The reasons for lower well-being in White UK adolescents require further explanation in order to identify possible interventions to improve their mental health. 



Table 1: Socio-demographic, social support and mental health characteristics of the ORiEL imputed analytic cohort by ethnic group
	
	White UK (%)
	Bangladeshi (%)
	Black African (%)

	N
	(380)
	(337)
	(249)

	Gender
	
	
	

	Male
	55.3
	63.5*
	59.8

	% data missing
	0.0
	0.0
	0.0

	Family affluence category
	
	
	

	High
	41.9
	25.3***
	33.0***

	Moderate
	46.4
	62.5***
	58.0**

	Low
	11.7
	12.2
	9.0

	% data missing
	4.3
	3.5
	6.4

	Nativity
	
	
	

	UK Born
	99.2
	88.6***
	64.4***

	% data missing
	0.5
	2.2
	4.1

	Duration of residence
	
	
	

	Over 10 years
	98.2
	92.4***
	65.5***

	6-10 years
	1.6
	3.4
	16.0***

	0-5 years
	0.3
	4.2***
	18.4***

	% data missing
	0.2
	1.9
	3.0

	Friendship choices
	
	
	

	Integrated
	37.3
	32.8
	34.6

	Assimilated
	17.2
	11.7
	20.3

	Traditional
	23.2
	41.6***
	17.9

	Marginalised
	22.3
	13.8*
	27.2

	% data missing
	40.7
	30.0
	53.0

	Total social support score
	
	
	

	Lowest tertile
	31.0
	35.3
	33.6

	% data missing
	43.1
	34.1
	56.4

	Family domain score
	
	
	

	Lowest tertile
	29.8
	32.3
	33.9

	% data missing
	40.5
	30.5
	53.8

	Friends domain score
	
	
	

	Lowest tertile
	32.1
	30.9
	35.5

	% data missing
	42.4
	30.6
	52.3

	Significant person domain score
	
	
	

	Lowest tertile
	30.8
	40.5*
	33.2

	% data missing
	41.2
	29.7
	52.3

	Eats family evening meals
	
	
	

	Fewer than 6-7 days/week
	24.4
	46.6***
	36.1***

	% data missing
	41.2
	32.1
	53.8

	Parental support score
	
	
	

	Low (vs High)
	24.3
	24.7
	28.2

	% data missing
	33.3
	22.6
	42.4

	SMFQ score 
	
	
	

	Depressive symptoms >=8
	26.6
	22.7
	21.4

	% data missing
	6.0
	4.6
	10.9

	
	
	
	

	Mean WEMWBS score
	49.8
	51.8**
	53.3***

	% data missing
	2.9
	1.9
	4.6


Notes: Results presented are for the imputed sample; SMFQ: Short Moods and Feelings Questionnaire; WEMWBS: Warwick-Edinburgh Mental Well-Being Scale
* =  significantly different to the White UK group: * p<0.05; ** p<0.01; *** p<0.001
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Table 2: Odds ratios for depressive symptoms by social support and ethnicity adjusted for socio-demographic factors

	
	White UK (N=380) a
	Bangladeshi (N=337) a
	Black African (N=249) a

	Total social support score
	
	
	

	High†
	1 [1.00,1.00]
	1 [1.00,1.00]
	1 [1.00,1.00]

	Moderate
	2.05 [0.99,4.24]
	0.97 [0.45,2.09]
	1.10 [0.42,2.85]

	Low
	1.81 [0.89,3.67]
	1.80 [0.84,3.83]
	1.60 [0.63,4.05]

	
	 
	 
	 

	Family support
	 
	 
	 

	High†
	1 [1.00,1.00]
	1 [1.00,1.00]
	1 [1.00,1.00]

	Moderate
	1.50 [0.72,3.13]
	1.06 [0.47,2.37]
	1.27 [0.49,3.33]

	Low
	2.08* [1.03,4.19]
	2.38* [1.12,5.03]
	1.51 [0.64,3.59]

	
	 
	 
	 

	Friends support
	 
	 
	 

	High†
	1 [1.00,1.00]
	1 [1.00,1.00]
	1 [1.00,1.00]

	Moderate
	1.07 [0.53,2.16]
	1.04 [0.48,2.24]
	1.00 [0.36,2.82]

	Low
	1.71 [0.86,3.43]
	1.80 [0.84,3.84]
	1.83 [0.70,4.77]

	
	 
	 
	 

	Significant other support
	 
	 
	 

	High†
	1 [1.00,1.00]
	1 [1.00,1.00]
	1 [1.00,1.00]

	Moderate
	1.38 [0.69,2.73]
	0.97 [0.45,2.11]
	0.85 [0.32,2.26]

	Low
	1.13 [0.55,2.34]
	1.26 [0.60,2.62]
	1.32 [0.52,3.36]

	
	 
	 
	 

	Parental support
	 
	 
	 

	High†
	1 [1.00,1.00]
	1 [1.00,1.00]
	1 [1.00,1.00]

	Low
	1.76 [0.95,3.25]
	2.06* [1.05,4.04]
	1.76 [0.80,3.86]

	
	 
	 
	 

	Eats family evening meals
	 
	 
	 

	6 to 7 days/week †
	1 [1.00,1.00]
	1 [1.00,1.00]
	1 [1.00,1.00]

	Fewer than 6 days/week
	1.50 [0.82,2.74]
	2.51* [1.31,4.81]
	1.47 [0.65,3.35]

	
	 
	 
	 

	Friendship choices
	 
	 
	 

	Integrated †
	1 [1.00,1.00] 
	1 [1.00,1.00] 
	1 [1.00,1.00] 

	Assimilated
	1.70 [0.76,3.80] 
	0.72 [0.25,2.04] 
	1.44 [0.45,4.63] 

	Traditional
	0.90 [0.40,2.02] 
	0.66 [0.31,1.40] 
	1.50 [0.47,4.80] 

	Marginalised
	1.38 [0.66,2.86] 
	1.19 [0.48,2.95] 
	2.10 [0.75,5.89] 


Notes: a adjusted for age in months, gender, nativity, length of residence in the UK, family affluence and baseline risk of depression; * p<0.05; † reference group

Table 3: Difference in mean WEMWBS scores by social support and ethnicity

	
	White UK (N=380) a
	Bangladeshi (N=337) a
	Black African (N=249) a

	Total social support score
	
	
	

	High†
	0 [0.00,0.00]
	0 [0.00,0.00]
	0 [0.00,0.00]

	Moderate
	-3.66* [-6.31,-1.01]
	-1.22 [-3.97,1.53]
	-2.53 [-6.10,1.03]

	Low
	-5.12* [-7.66,-2.57]
	-4.08* [-6.79,-1.37]
	-5.23* [-8.73,-1.73]

	
	 
	 
	 

	Family support
	 
	 
	 

	High†
	0 [0.00,0.00]
	0 [0.00,0.00]
	0 [0.00,0.00]

	Moderate
	-3.30* [-5.97,-0.62]
	-2.53 [-5.21,0.15]
	-4.13* [-7.77,-0.49]

	Low
	-5.29* [-7.82,-2.76]
	-4.65* [-7.37,-1.93]
	-5.27* [-8.78,-1.76]

	
	 
	 
	 

	Friends support
	 
	 
	 

	High†
	0 [0.00,0.00]
	0 [0.00,0.00]
	0 [0.00,0.00]

	Moderate
	-2.11 [-4.80,0.59]
	-2.00 [-4.87,0.87]
	-1.08 [-4.93,2.78]

	Low
	-3.79* [-6.36,-1.22]
	-4.08* [-7.04,-1.12]
	-4.09* [-7.69,-0.48]

	
	 
	 
	 

	Significant other support
	 
	 
	 

	High†
	0 [0.00,0.00]
	0 [0.00,0.00]
	0 [0.00,0.00]

	Moderate
	-2.37 [-4.92,0.18]
	-1.95 [-4.85,0.95]
	-1.96 [-5.70,1.77]

	Low
	-3.65* [-6.29,-1.01]
	-3.30* [-6.09,-0.51]
	-4.66* [-8.36,-0.96]

	
	 
	 
	 

	Parental support
	 
	 
	 

	High†
	0 [0.00,0.00]
	0 [0.00,0.00]
	0 [0.00,0.00]

	Low
	-3.22* [-5.75,-0.69]
	-2.62* [-5.23,-0.01]
	-5.06* [-8.28,-1.84]

	
	 
	 
	 

	Eats family evening meals
	 
	 
	 

	6 to 7 days/week †
	0 [0.00,0.00]
	0 [0.00,0.00]
	0 [0.00,0.00]

	Fewer than 6 days/week
	-2.06 [-4.83,0.71]
	-3.41* [-5.67,-1.15]
	-2.29 [-5.37,0.80]

	
	 
	 
	 

	Friendship choices
	 
	 
	 

	Integrated †
	0 [0.00,0.00] 
	0 [0.00,0.00] 
	0 [0.00,0.00] 

	Assimilated
	-2.85 [-5.89,0.19] 
	0.29 [-3.53,4.12] 
	0.09 [-4.12,4.30] 

	Traditional
	-3.62* [-6.44,-0.81] 
	-0.39 [-3.18,2.40] 
	-1.92 [-6.56,2.73] 

	Marginalised
	-2.42 [-5.45,0.61] 
	-1.54 [-5.27,2.19] 
	-2.39 [-6.11,1.33] 


Notes: a adjusted for age in months, gender, nativity, length of residence in the UK, family affluence; * p<0.05; † reference group

Table 4: Odds of depressive symptoms in Bangladeshi and Black African ethnic groups compared to White UK adjusted stepwise for socio-demographic factors, social support, family activity, parental support and friendship choices.
	
	White UK (N=380) †
	Bangladeshi (N=337)
	Black African (N=249)

	Model 1
	1
	0.91 [0.63,1.31]
	0.79 [0.52,1.19]

	Model 2
	1
	1.01 [0.68,1.49]
	0.87 [0.54,1.40]

	Model 3
	1
	1.04 [0.70,1.55]
	0.84 [0.52,1.36]

	Model 4
	1
	1.04 [0.69,1.55]
	0.83 [0.51,1.35]

	Model 5
	1
	0.96 [0.63,1.45]
	0.80 [0.49,1.30]

	Model 6
	1
	1.03 [0.67,1.58]
	0.78 [0.48,1.27]



Notes: * p<0.05; † reference group
Model 1 adjusted for baseline risk; Model 2+age, gender, FAS, country of birth & length of residence; Model 3+ social support domains; Model 4+family meals; Model 5+parental school support; Model 6+friendship choices.
Table 5: Differences in mean WEMWBS scores in Bangladeshi and Black African ethnic groups compared to White UK adjusted stepwise for socio-demographic factors, social support, family activity, parental support and friendship choices

	
	White UK (N=380) †
	Bangladeshi (N=337)
	Black African (N=249)

	Model 1
	1
	1.76* [0.37,3.16]
	2.90*** [1.39,4.42]

	Model 2
	1
	1.27 [-0.15,2.70]
	2.25** [0.58,3.93]

	Model 3
	1
	1.29 [-0.13,2.72]
	2.46** [0.78,4.14]

	Model 4
	1
	1.29 [-0.13,2.72]
	2.53** [0.84,4.21]

	Model 5
	1
	1.58* [0.12,3.04]
	2.65** [0.96,4.34]

	Model 6
	1
	1.60*   [0.11,3.08]   
	2.66**  [0.96,4.35]   



Notes: * p<0.05; † reference group
Model 1 adjusted for baseline score; Model 2+age, gender, FAS, country of birth & length of residence; Model 3+ social support domains; Model 4+family meals; Model 5+parental school support; Model 6+friendship choices.
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