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Abstract 

Background: Research from the United States (US) indicates disparities in breast cancer screening 

uptake for women with poor mental health. However, no attempt has been made to examine the 

contribution of poor mental health to socio-demographic variations in breast screening uptake. The 

current study aims to examine the impact of self-reported chronic poor mental health on attendance at 

breast screening in the United Kingdom (UK), and to what extent this explains socio-demographic 

inequalities in screening uptake.  

Methods: Breast screening records were linked to 2011 Census records within the Northern Ireland 

Longitudinal Study (NILS). This identified a cohort of 57,328 women who were followed through 

one three-year screening cycle of the National Health Service (NHS) breast screening programme. 

Information on mental health status, in addition to other individual and household-level attributes was 

derived from the 2011 Census. Logistic regression was employed to calculate odds ratios (ORs) and 

95% confidence intervals of attendance at screening.  

Results: 10.7% of women in the cohort reported poor mental health, and in fully-adjusted analyses, 

these individuals were 23% less likely to attend breast screening (OR 0.77; 95% CI 0.73 to 0.82). 

Although poor mental health was a strong predictor of screening uptake, it did not explain the 

observed inequalities in uptake by socio-economic status, marital status, or area of residence.  

Conclusion:  This study provides novel evidence of inequalities in breast screening uptake for women 

with chronic poor mental health in the UK. Targeted interventions are necessary to ensure equitable 

screening access and to enhance overall mortality benefit. 

 

Keywords: cancer screening, mental illness, healthcare inequalities, data linkage 
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Introduction  

It is well recognised that early detection and diagnosis is paramount to reducing the morbidity and 

mortality associated with breast cancer and the gold standard method of achieving this is through 

population-based screening mammography.1 Currently in the United Kingdom (UK), women aged 

between 50 and 70 are routinely invited to attend breast cancer screening on a triennial basis through 

the National Health Service Breast Screening Programme (NHSBSP). Whilst there has been heated 

debate surrounding the harmful effects of breast screening, an independent panel commissioned to 

evaluate the available evidence concluded that the NHSBSP contributes to a 20% reduction in breast 

cancer mortality.1 However, breast screening uptake rates remain suboptimal, and this has been 

identified as a central factor contributing to avoidable cancer deaths.2 

Over the last decade, increasing research efforts have been invested in identifying and exploring the 

underlying factors contributing to reduced participation in breast screening, and this led to the 

identification of large socio-demographic inequalities in screening uptake. In particular, breast 

screening uptake has been found to be significantly lower in women from less affluent areas, those 

living in urban areas, and those who aren’t married.3–8 However, there is now a growing body of 

evidence that implicates poor mental health as an important explanatory factor for mammography 

screening behaviour.9–11 In their systematic review and meta-analysis, Mitchell et al quantified the 

effect of mental illness on receipt of screening mammography, and in their pooled analysis observed a 

29% reduction in the odds of receiving breast screening for those with mental illness.10 However, as 

highlighted by the authors themselves, only two of the twenty-four studies examined in this meta-

analysis were carried out in a setting outside of the United States (US). Given the lack of an organised 

screening programme in the US and the vast disparities in healthcare systems, particularly with regard 

to the additional financial barriers to accessing screening, it is unclear whether this finding is 

generalisable to the UK.  

It is also noteworthy that many of the socio-demographic factors associated with reduced screening 

uptake in the UK, such as deprivation, urban-living, and not being married, are also associated with an 
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increased prevalence of poor mental health.12–14 This suggests the possibility that the disparities in 

screening uptake observed in these socio-demographic groups could, to some degree, be explained by 

the higher prevalence of poor mental health. As the region with the youngest population structure, the 

lowest mortality rates, and some of the highest levels of deprivation and un-employment in the UK, 

Northern Ireland provides a unique social and demographic context in which to explore this 

association.15,16 Furthermore, Northern Ireland consistently has the highest prevalence of poor mental 

health in the UK, which provides further rationale for carrying out research in this setting.17  

The aims of this study are to: 

1.) quantify the relationship between self-reported chronic poor mental health and breast 

screening uptake in the UK. 

2.) examine the extent to which self-reported chronic poor mental health explains the lower 

breast screening uptake observed in women who aren’t married, those of lower socio-

economic status, and those living in large conurbations. 
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Methods  

Data Sources and Measures 

Breast screening records: Validated screening records were obtained from the Quality Assurance 

Reference Centre (QARC), the body responsible for ensuring quality standards within the Northern 

Ireland cancer screening programmes. Information on the nature of the screening invitation, the date 

of the screening invitation, whether a woman attended her invitation, the date of screening procedure 

(where applicable), and the Health and Care Number (a unique health service identifier) for all 

women invited to attend routine breast screening through the NHSBSP in the three years following 

the 2011 Census was extracted from the National Breast Screening System (NBSS). This included all 

invitations issued between April 2011 – March 2014, plus an additional 6 months to account for 

delayed attendance due to round-length slippage. The Northern Ireland Longitudinal Study (NILS): 

The NILS is a large-scale data linkage study containing information on approximately 28% of the 

population of Northern Ireland (~508,000 people).16 NILS members are drawn from the Northern 

Ireland Health Card Registration System (the centralised system containing information on 

individuals registered to receive health and social care on the National Health Service (NHS)) on the 

basis of birth date. A variety of administrative data are contained within the NILS, including vital 

events (e.g. births, deaths and marriages), migration events, and Census records. The inclusion of the 

Health and Care number in the NILS core dataset enables the linkage of external Health and Social 

Care data. More detailed information on the NILS is available elsewhere.16  

Socio-demographic attributes:  All individual, household and area-level cohort attributes were drawn 

from responses to the Northern Ireland 2011 Census which are held within the core NILS database. 

Variables to be included in the model were selected based on previous evidence of association with 

attendance at breast screening.6,7 Age at the 2011 Census was categorised as 5 different age bands:  

’under 50’,’50-54’, ’55-59’, ’60-64’, and ’65-70’. Marital status was classified as ‘currently married’, 

‘separated, widowed or divorced’, or ‘never married’. National-Statistics Socio-Economic Status 

(NSSEC) combines occupation with employment status to provide an indication of socio-economic 
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position.18 NSSEC was calculated based on an individual’s most recent period of employment so that 

estimates could be made for retired or short-term unemployed individuals. For the purpose of the 

study, NSSEC was divided into ‘managerial, administrative and professional’, ‘intermediate’, ‘own 

account’, ‘lower supervisory and technical’, ‘routine and semi-routine’, and ‘never worked, were full-

time students, or long term unemployed’. Measures of housing tenure (owner, private renter, or social 

renter), educational attainment (degree or higher, up to A-Level, up to GCSE, or none) and number of 

cars in the household (two or more, one, or none) were included as supplementary indicators of social 

class, with number of cars also providing insight into means of accessing the screening clinic. Finally, 

an indicator of area of residence was included in which individuals were classed as living in the 

Belfast Metropolitan Area (BMA) or the rest of Northern Ireland, as previous research has shown that 

women living in BMA are significantly less likely to attend screening.19 

Measure of chronic poor mental health: In the Northern Ireland 2011 Census, participants were asked, 

“Do you have any of the following conditions, which have lasted, or are expected to last, at least 12 

months?” to which “an emotional, psychological or mental health condition (such as depression or 

schizophrenia)” was a possible response. This measure was deemed to confer suitable face validity in 

that the question specifies mental health conditions, providing examples of well-known mental 

disorders.  Previous studies by the research team indicate that this measure reflects the well-

recognised socio-demographic distribution of poor mental health across the population,  corresponds 

with the use of psychotropic medication, and predicts short-term risk of suicide .20–22 

 

Linkage procedure 

Validated breast screening records were linked to the NILS database via encrypted Health and Care 

numbers (see Figure 1). The linkage procedure was undertaken by the data custodians at the Northern 

Ireland Statistics and Research Agency (NISRA) and the resultant de-identified research dataset was 

made available only to named researchers within the NISRA secure environment. The study was 
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approved by the Office for Research Ethics Committee Northern Ireland (ORECNI), the local ethics 

committee in Northern Ireland (ORECNI no: 07/NIR01/90+5). 

 

Approach to Statistical Analysis 

Descriptive statistics were employed to examine the prevalence of chronic poor mental health across 

socio-demographic characteristics and Pearson’s chi-square test was used to compare the socio-

demographic characteristics of individuals who did, and did not report poor mental health. Logistic 

regression models were generated to examine the odds ratios (ORs) and 95% confidence intervals of 

having poor mental health across socio-demographic groups. 

Breast screening uptake rates were calculated to enable comparison of uptake for women who did, 

and did not, report poor mental health. This was calculated as the percentage of women who attended 

breast screening out of the total number of women invited for screening. Logistic regression was then 

employed to calculate ORs and 95% confidence intervals of attendance at screening by mental health 

status and other socio-demographic attributes with sequential adjustment for confounders. Models 

with and without adjustment for poor mental health were compared to investigate the contribution of 

poor mental health to the reduced screening attendance in women who were not married, of lower 

socio-economic status, or resident in the BMA. 

Interaction terms were included to determine whether the association between mental health status 

and screening uptake was modified by socio-demographic factors. 
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Results  

Who is affected by poor mental health? 

Of the 57,328 women who were invited for routine breast screening during the study period, 6,162 

(10.7%) reported chronic poor mental health in the 2011 Census. Descriptive statistics confirmed the 

well-recognised socio-demographic gradients in the prevalence of poor mental health i.e. that women 

who were younger, un-married, and more materially disadvantaged were more likely to report poor 

mental health (see Table 1).12 These variations were evident not only upon examination of crude 

prevalence, but also in logistic regression models. Most notably, women who had never been married 

(OR 1.75; 95% CI 1.63 to 1.88), those who had no cars in the household (OR 1.89; 95% CI 1.71 to 

2.09), social renters (OR 1.54; 95%CI 1.42 to 1.67), and those with no educational qualifications (OR 

1.47; 95% CI 1.31 to 1.64) were significantly more likely to have poor mental health after adjustment 

for other socio-demographic characteristics. Interestingly, although the crude prevalence of poor 

mental health was 2% higher in women residing in the BMA compared to those residing in the rest of 

Northern Ireland, logistic regression revealed that the prevalence of poor mental health was not 

significantly higher in the BMA after adjustment for other socio-demographic characteristics (OR 

0.95: 95% CI 0.89 to 1.01). 

 

INSERT TABLE 1 

 

Poor mental health and breast screening uptake 

Crude breast screening uptake was 11.4 percentage points lower for women with poor mental health 

compared to those who did not report poor mental health (79.8% vs 68.4%) (see Table 2). This 

relationship was confirmed in logistic regression models and, in the age-only adjusted model, women 

with poor mental health were almost half as likely to attend breast screening compared to those who 

did not have poor mental health (OR 0.53; 95% CI 0.50 to 0.57). Although the effect magnitude was 
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attenuated with further adjustment for other socio-demographic attributes, in the fully-adjusted model 

women with poor mental health were 23% less likely to attend breast screening (OR 0.77; 95% CI 

0.73 to 0.82). 

There was no evidence that the relationship between poor mental health and screening uptake was 

modified by marital status, socio-economic status or area of residence. 

 

INSERT TABLE 2 

  

Does poor mental health explain the inequalities in breast screening uptake by marital status, 

socio-economic status, or area of residence? 

Table 3 confirms the findings of previous studies which demonstrate the lower uptake of breast 

screening amongst women who are un-married, those who are more materially disadvantaged, and 

those living in the BMA.6,7 After adjustment for all other socio-demographic characteristics, women 

who had never been married and those who were divorced, separated or widowed were 25% (OR 

0.75; 95% CI 0.69 to 0.81) and 21% (OR 0.79; 95% CI 0.75 to 0.83), respectively, less likely to attend 

screening compared to their counterparts who were married. Similarly, those residing in the BMA 

were 24% less likely to attend compared to those living in the rest of Northern Ireland (OR 0.76; 95% 

CI 0.72 to 0.79). Examination of socio-economic measures indicated that belonging to the lowest 

NSSEC group (OR 0.66; 95% CI 0.60 to 0.72), not having access to a car (OR 0.60; 95% CI 0.56 to 

0.65), renting either socially (OR 0.60; 95% CI 0.56 to 0.64) or privately (OR 0.59; 95% CI 0.55 to 

0.63), and having no educational qualifications (OR 0.88; 95% CI 0.82 to 0.95) contributed to the 

largest reductions in screening uptake.  

 

INSERT TABLE 3 
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Adjusting for poor mental health did not attenuate the odds of attending screening for women who 

had never been married, and only marginally reduced the likelihood of attendance for women who 

were divorced, separated, or widowed ((from OR 0.79; 95% CI 0.75 to 0.83) to (OR 0.81; 95% CI 

0.77 to 0.85)). A similar outcome was observed for each indicator of socio-economic status, 

indicating that very little of the reduced screening attendance across all levels of NSSEC, housing 

tenure, car availability, or educational attainment could be explained by variations in prevalence of 

poor mental health among these individuals. There was no evidence of any attenuation of the effect of 

living in the BMA on screening uptake following adjustment for poor mental health. 
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Discussion  

This population-wide study provides novel evidence of reduced participation in breast screening for 

women with chronic poor mental health, even after adjustment for potential confounders. This finding 

is of particular concern given the high prevalence of poor mental health amongst women of eligible 

screening age (10.7%). The study also reaffirmed the presence of socio-demographic disparities in 

breast screening uptake despite the universal healthcare system, particularly for those who aren’t 

married, those who are more socially deprived, and those living in urban areas, Although  the 

prevalence of poor mental was generally higher amongst these individuals, this did not explain the 

reduced breast screening uptake observed in these individuals. 

The finding of a 23% reduction in the odds of attending breast screening for women with chronic poor 

mental health is in keeping with the limited number of UK-based studies, and of international studies 

examining the association between mental illness and breast screening uptake.10,23,24 For example, in a 

systematic review and meta-analysis of the literature, Mitchell et al observed a 29% reduction in the 

odds of attending breast screening for individuals with mental illness.10 However, as noted by the 

authors themselves, the vast majority of the contributing studies were conducted in the US where 

there are no population-wide organised screening programmes, thus these findings may not be 

generalisable to the UK. Furthermore, the lack of free universal healthcare in the US imposes 

additional financial barriers to accessing screening and it is likely that this combination of factors 

explains the greater effect magnitude observed in the pooled estimate compared to that of the current 

study.  

As of yet, only two studies have examined the association between mental illness and breast screening 

uptake in the UK. In a data linkage study examining the impact of serious mental illness on uptake of 

breast and cervical screening in London, Woodhead et al observed a 31% reduction in attendance at 

breast screening for women with severe mental illness, and an even greater reduction amongst those 

with schizophrenia (41%), and those in receipt of depot injectable antipsychotics (54%).24 However, 

the subject groups of interest were both less frequent and more severe, in that the individuals had to 
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have attended secondary mental health services, making the findings arguably less transferable to the 

greater body of people with mental illness in the population. This study was further limited by the 

authors’ inability to adjust for confounders which have been previously identified as strong 

determinants of attendance at breast screening.6,7,25  

In a similar data linkage study, Werneke et al also observed reduced screening attendance in women 

with more severe mental illness i.e. those with a history of multiple psychiatric detentions, and those 

experiencing psychosis; other measures of poor mental health were not significantly associated with 

attendance.23 However, as with the aforementioned study, the restrictive methodology utilised to 

identify individuals with mental illness resulted in findings which may not be generalisable to the 

greater body of individuals with mental illness. 

There are a number of plausible explanations for the reduced screening uptake in women with poor 

mental health. At the individual level, symptoms commonly associated with mental ill-health, 

including lack of motivation, self-neglect, and anxiety-driven avoidance behaviour may impede 

normal daily functioning and reduce an individual’s ability or desire to attend screening; factors that 

are likely to be positively associated with illness severity. This hypothesis is supported by the body of 

existing literature demonstrating poorer self-care efficacy and reduced engagement with healthcare 

services in individuals with mental illness, such as underutilisation of dental services, and the 

inadequate management of chronic health conditions such as diabetes and high blood pressure.11,26 At 

the system-level, there is also evidence of the prioritisation of more immediate health concerns in 

these individuals by primary care providers to the detriment of recommendations for preventative 

healthcare.27,28 This is especially apposite given the highly influential role of primary care providers in 

encouraging participation in breast screening.27,29 Furthermore, evidence from qualitative studies 

indicates that some individuals have reported feeling mistreated as a result of the stigma surrounding 

mental illness, and this lack of staff education and compassion negatively impacts a woman’s 

likelihood of subsequent attendance.27,29 It is also possible that the more universal deterrents to 

screening attendance, such as fear of pain associated with mammography and difficulties in obtaining 

a suitable appointment may be more prevalent or heightened for individuals with mental illness.27,29 
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The design of this study presented a unique opportunity to tease out potential mechanisms for the well 

documented but poorly comprehended lower rates of screening attendance amongst women who are 

unmarried, of lower socio-economic status or who live in larger conurbations.6,7,19 The results 

demonstrate that poorer mental health is not on the causal pathway for these associations and that the 

explanations for these must therefore lie elsewhere.  It was also evident that the effect of poor mental 

health on breast screening uptake is experienced equally by all individuals regardless of socio-

demographic attributes. These findings are of particular concern given the high prevalence of poor 

mental health in women of eligible screening age observed in this study, and in the larger body of 

literature examining the prevalence of mental illness in older adults.30,31  

 

Strengths and Limitations 

This record linkage study provided a population-wide means of prospectively examining the impact of 

poor mental health on attendance at breast screening. The linkage of individual screening records with 

Census returns at the population-level provided a unique opportunity to examine the individual, 

household and area-level determinants of screening attendance, and enabled the researchers to adjust 

for an array of confounding factors. The use of validated breast screening records surmounted many 

of the issues associated with self-reported measures of screening utilisation, including responder bias 

and recall bias. The primary limitation of the study is the self-reported nature of the measure of poor 

mental health which may be subject to response biases, for example, the desire to provide more 

socially-desirable responses. However, other as yet unpublished work by the research team suggests 

that this measure produces socio-demographic patterns consistent with known distributions of mental 

disorders, corresponds with the receipt of psychotropic medication, and strongly predicts short-term 

suicide risk.12 Given the unique social and demographic profile of Northern Ireland, it is unclear 

whether these findings are generalisable to the rest of the UK. Further studies are therefore required to 

examine whether there are regional variations in breast screening uptake for those with poor mental 

health across the UK. 
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Conclusion 

This study represents the first population-wide study in the UK to identify disparities in breast 

screening uptake for women with chronic poor mental health. These findings are of particular concern 

given the growing prevalence of mental ill-health worldwide and the previously identified disparities 

in cancer mortality in individuals with mental illness. Targeted interventions are essential to ensure 

equitable access to screening thus maximising the mortality benefit achieved through screening 

programmes.  
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Key Points 

 Chronic poor mental health is highly prevalent among women of eligible screening age. 

 Chronic poor mental health is a strong determinant of attendance at breast cancer screening 

but does not explain the well-recognised socio-demographic gradients in screening uptake. 

 Given the increasing prevalence of poor mental health worldwide, targeted interventions are 

necessary to ensure equitable access to breast cancer screening and to maximise the mortality 

benefit achieved from organised screening programmes. 
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Table 1: Socio-demographic characteristics of individuals who reported chronic poor mental 

health. 

 No. invited (% who 

reported poor mental 

health) 

OR (95% CI) having 

poor mental healtha 

Age 

Under 50 5,669 (12.1) 1.00 

50-54 16,004 (12.3) 0.98 (0.89 to 1.08) 

55-59 13,278 (12.3) 0.94 (0.85 to 1.05) 

60-64 12,928 (9.5) 0.64 (0.57 to 0.71) 

65-70 9,449 (6.9) 0.39 (0.35 to 0.44) 

 

Marital 

Status 

Married 38,069 (7.0) 1.00 

Divorced/Separated/Widowed 14,551 (19.3) 1.46 (1.31 to 1.62) 

Never Married 4,708 (14.5) 1.75 (1.63 to 1.88) 

 

NSSEC 

Managerial, Administrative 

and Professional 
15,573 (6.3) 1.00 

Intermediate 10,954 (8.0) 1.04 (0.93 to 1.16) 

Small Employers and Own 

Account      
3,083 (6.1) 0.85 (0.72 to 1.02) 

Lower Supervisory and 

Technical      

2,357 (12.1) 1.09 (0.93 to 1.28) 

Semi-Routine/Routine      21,489 (13.9) 1.19 (1.08 to 1.32) 
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Never 

worked/Unemployed/FT 

Student      

3,872 (22.0) 1.37 (1.20 to 1.55) 

 

Number of 

Cars 

Two+ 27,594 (5.6) 1.00 

One 21,578 (12.0) 1.45 (1.34 to 1.56) 

None 8,156 (24.9) 1.89 (1.71 to 2.09) 

 

Housing 

Tenure 

Owner 46,214 (7.6) 1.00 

Private Renter 4,378 (19.0) 1.37 (1.24 to 1.51) 

Social Renter 6,736 (27.2) 1.54 (1.42 to 1.67) 

 

Educational 

Attainment 

Degree+ 13,331 (5.7) 1.00 

A-Level 3,968 (6.9) 1.01 (0.87 to 1.18) 

GCSE 14,642 (9.0) 1.23 (1.10 to 1.38) 

None 25,387 (15.0) 1.47 (1.31 to 1.64) 

 

Area of 

Residence 

Rest of Northern Ireland 38,120 (10.0) 1.00 

Belfast Metropolitan Area 19,208 (12.0) 0.95 (0.89 to 1.01) 

 

 

Final column shows fully adjusted odds ratios and 95% confidence intervals of having poor mental 
health. 

a Adjusted for age, marital status, NSSEC, number of cars, housing tenure, educational attainment, 
and area of residence. 
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Table 2: The likelihood of attending breast screening by mental health status. 

 

 
No. Invited 

(% uptake) 

Age-Only 

Adjusted ORs 

(95% CI) 

+Marital 

status 

+Socio-

economic 

status a 

+Area of 

residence 

Emotional, 

psychological 

or mental 

health 

condition 

No 
51,166 

(79.8) 
1.00 1.00 1.00 1.00 

Yes 
6,162 

(68.4) 

0.53 (0.50 to 

0.57) 

0.61 (0.58 to 

0.65) 

0.77 (0.73 to 

0.82) 

0.77 (0.73 to 

0.82) 

 

Data are shown as the odds ratios (ORs) and 95% confidence intervals of attending breast screening 
with gradual adjustment for sociodemographic characteristics. 

a Adjusted for social class (NSSEC), housing tenure, number of cars in the household, and educational 
attainment. 
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Table 3: Socio-demographic variations in attendance at breast screening in eligible women aged 

50-70 before and after adjustment for the presence of chronic poor mental health.  

 
No. Invited (% 

uptake) 
Model 1a 

Model 1 + 

adjustment for poor 

mental health 
 

Marital 

Status 

Married 38,069 (82.3) 1.00 1.00 

Divorced/Separated/

Widowed 
14,551 (71.1) 0.79 (0.75 to 0.83) 0.81 (0.77 to 0.85) 

Never Married 4,708 (71.6) 0.75 (0.69 to 0.81) 0.75 (0.70 to 0.81) 

 

NSSEC 

Managerial, 

Administrative and 

Professional     

15,573 (82.7) 1.00 1.00 

Intermediate      10,954 (81.7) 1.00 (0.93 to 1.08) 1.00 (0.93 to 1.08) 

Small Employers and 

Own Account      
3,083 (80.3) 0.85 (0.77 to 0.95) 0.85 (0.77 to 0.94) 

Lower Supervisory 

and Technical      
2,357 (77.8) 0.92 (0.82 to 1.03) 0.92 (0.82 to 1.04) 

Semi-

Routine/Routine      

21,489 (76.5) 0.92 (0.86 to 1.05) 0.92 (0.86 to 0.99) 

Never 

worked/Unemployed

/FT Student      

3,872 (64.5) 0.66 (0.60 to 0.72) 0.66 (0.60 to 0.73) 
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Number of 

Cars 

Two+ 27,594 (84.4) 1.00 1.00 

One 21,578 (77.3) 0.82 (0.78 to 0.87) 0.83 (0.79 to 0.87) 

None 8,156 (62.7) 0.60 (0.56 to 0.65) 0.61 (0.57 to 0.66) 

 

Housing 

Tenure 

Owner 46,214 (82.0) 1.00 1.00 

Private Renter 4,378 (66.7) 0.59 (0.55 to 0.63) 0.60 (0.56 to 0.64) 

Social Renter 6,736 (62.8) 0.60 (0.56 to 0.64) 0.62 (0.58 to 0.66) 

 

Educational 

attainment 

Degree+ 13,331 (82.3) 1.00 1.00 

A-Level 3,968 (81.3) 0.96 (0.87 to 1.06) 0.96 (0.87 to 1.05) 

GCSE 14,642 (81.6) 1.02 (0.95 to 1.10) 1.03 (0.96 to 1.10) 

None 25,387 (74.3) 0.88 (0.82 to 0.95) 0.89 (0.83 to 0.96) 

 

Area of 

Residence 

Rest of Northern 

Ireland 
38,120 (80.8) 1.00 1.00 

Belfast Metropolitan 

Area 

19,208 (74.3) 0.76 (0.72 to 0.79) 0.76 (0.72 to 0.79) 
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Data are represented as crude breast screening uptake rates, and odds ratios (ORs) and 95% 
confidence intervals of attending breast screening without and with adjustment for chronic poor 
mental health. 

a Adjusted for age, marital status, NSSEC, housing tenure, number of cars, educational attainment, 
and area of residence. 
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Figure 1. Diagram to show data linkage procedure.  aThese individuals were aged <50 at the time of 
the 2011 Census and did not reach the eligible screening age within the study period.  

 

Breast screening records for 
individuals invited to attend 
screening between 1st April 

2011 – 31st September 2014 

(n= 221,822) 

Attenders 

(n= 45,061) 

Non-attenders 

(n= 12,267) 

Northern Ireland Longitudinal 
Study (NILS) sample of 

women aged 48-70 at 2011 
Census. 

(n= 64,499) 

Individuals with non-
responses to 

Census questions 

(n= 1,030) 

Final research dataset 

(n= 57,328) 

Unlinked individualsa 

(n= 6,141) 

NILS members with 
matched breast screening 

records 

(n= 58,358) 

Reported poor 
mental health 

(n= 4,213) 

Did not report 
poor mental 

health 

(n= 40,848) 

Did not report 
poor mental 

health 

(n= 10,318 

Reported poor 
mental health 

(n= 1,949) 
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Supplementary Table 1. Socio-demographic characteristics of women who attended screening vs 
those who did not attend screening. 
 
 
        

Attended screening (%) 
(N = 45,061) 

Did not attend screening (%) 
(N = 12,267) 

 

Age 

Under 50     4,402 (9.8) 1,267 (10.3) 

50-54     12,701 (28.2) 3,303 (26.9) 

55-59     10,685 (23.7) 2,593 (21.1) 

60-64     10,168 (22.6) 2,760 (22.5) 

65-70  7,105 (15.8) 2,344 (19.1) 

 

Marital Status 

Married     31,340 (69.6) 6,729 (54.9) 

Divorced/Separated/Widowed     10,352 (23.0) 4,199 (34.2) 

Never Married    3,369 (7.5) 
 

1,339 (10.9) 

 

NSSEC   

Managerial, Administrative and 
Professional     

12,875 (28.6) 2,698 (22.0) 

Intermediate     8,949 (19.9) 2,005 (16.3) 

Small Employers and Own Account     2,474 (5.5) 609 (5.0) 

Lower Supervisory and Technical     1,834 (4.1) 523 (4.3) 

Semi-Routine/Routine    16,431 (36.5) 5,058 (41.2) 

Never worked/Unemployed/FT 
Student     

2,498 (5.5) 1,374 (11.2) 

 

Number of Cars    

Two+     23,275 (51.7) 4,319 (35.2) 

One     16,674 (37.0) 4,904 (40.0) 

None     5,112 (11.3) 3,044 (24.8) 

 

Housing Tenure    

Owner     37,913 (84.1) 8,301 (67.7) 

Private renter     2,918 (6.5) 1,460 (11.9) 

Social renter     4,230 (9.4) 2,506 (20.4) 

 

Educational 
Attainment  

Degree+     11,031 (24.5) 2,300 (18.7) 

A-Level     3,226 (7.2) 742 (6.0) 
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GCSE     11,944 (26.5) 2,698 (22.0) 

None     18,860 (41.9) 6,527 (53.2) 

 

Area of Residence 
Rest of Northern Ireland     30,793 (68.3) 7,327 (59.7) 

Belfast Metropolitan Area     14,268 (31.7) 4,940 (40.3) 

 

Poor Mental Health 
No 40,848 (90.7) 10,318 (84.1) 

Yes 4,213 (9.3) 1,949 (15.9) 

 

 

 

 

 

 

 

 

 

 

 


