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BACKGROUND

Healthcare utilisation is increasingly driven by multimorbidity (1). Each long-term condition (LTC) 

included within a definition of multimorbidity is likely to generate multiple primary care 

consultations with general practitioners (GPs), practice nurses and other health care professionals, 

and may result in Accident and Emergency (A&E) attendances, referral to out-patient appointments 

and hospital admissions. 

Estimates of healthcare utilisation attributable to multimorbidity vary according to the LTCs included 

within a definition of multimorbidity. There is no standard definition of multimorbidity. One 

systematic review noted that the number of included LTCs ranged from five to 185 with estimates of 

population prevalence ranging from 13.1% to 71.8% depending on the number of included 

conditions (2). In one recent UK study in which multimorbidity was defined as two or more of a 

selection of 36 LTCs, 27.2% of the population had multimorbidity, accounting for 52.9% of GP 

consultations and generating a median of nine annual GP consultations (3). LTCs also contribute to 

the development of frailty, itself a driver of healthcare utilisation (4). 

In response to high demand for health and social care, many healthcare providers and 

commissioners have sought to identify those patients with greatest needs through a process termed 

‘risk stratification’. Several electronic tools have been developed to offer population based risk 

stratification (5). An alternative approach is the use of expert panels to define high-demand patient 

groups (6). Having identified the cohort of patients with the greatest requirement for health and 

social care services, the purpose of this process is to guide resource allocation on a needs basis, 

often with the implicit assumption that additional investment in a primary care setting may reduce 

demand for more expensive secondary care services. Although funding and healthcare need should 

align, there is little evidence that investment in additional community resources for those most at 

risk of hospital attendance results in overall reductions in secondary care utilisation (7). 
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Following a consultation exercise and report from an expert panel, two inner London boroughs and 

their commissioning groups made the decision to define multimorbidity based on predicted high 

healthcare and social care demand. Multimorbidity in this context consisted of three or more LTCs 

considered most likely to result in functional impairment and high service demand. This ‘high service 

demand’ definition was used to identify a cohort to receive a package of integrated care, termed 

‘care coordination’. 

We aimed to study the characteristics of this multimorbidity cohort, defining both the demographic 

determinants and risk factors associated with multimorbidity acquisition. Then to determine the 

acquisition sequence of multimorbidity and the influence of demographic factors on this sequence. 

METHODS

Study setting 

Our study was set in Lambeth, one of the two inner London boroughs adopting the ‘care 

coordination’ definition of multimorbidity (8). The population sample consisted of all patients 

registered at all general practices in Lambeth, with the exception of patients who had opted out of 

anonymised data sharing for research purposes. 

Study design

We conducted a cross-sectional analysis and longitudinal study based on anonymised coded primary 

care data extracted from electronic health records (EHR) held in primary care. 

Study population

We included data on all patients aged 18 years and over registered with a general practice. For the 

population with multimorbidity, we included all those with LTCs recorded in the EHR and included in 

the ‘care coordination’ definition of multimorbidity: Atrial Fibrillation (AF), Chronic Obstructive 
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The acquisition sequence of multimorbidity differed substantially according to age, ethnicity and 

social deprivation. Diabetes and depression were the most common starting conditions overall. 

Diabetes as a starting condition was notably more common in the older and black ethnic group. 

Depression as a starting condition was notably more common in patients who were younger, more 

deprived and in the white ethnic group. Differences in acquisition sequence between most and least 

deprived areas and white and black ethnicities (Figures 3-5) are unlikely to have been strongly 

influenced by age differences since mean age was similar for each of these cohorts.

Strengths and Limitations

Data access was a limitation to this analysis. We were only able to obtain data from one of the two 

boroughs adopting this approach to multimorbidity, the other lacked a data extraction system 

preventing us from analysing large datasets of patient-level data. Had we gained access to the data, 

this would have approximately doubled our sample size and enabled further analysis of 

multimorbidity in deprived, multi-ethnic populations. This difficulty in accessing anonymised data 

hampers the analysis of patient-level data in many areas of the UK (15). Data coding constrains the 

analysis of primary care data and we were only able to study the association of multimorbidity with 

a limited range of risk factors while other known risk factors such as exercise and diet could not be 

captured. We aimed to display the acquisition sequence of LTCs using alluvial plots. However, these 

plots do not readily display time data resulting in a lack of clarity in the rate of progression of 

multimorbidity. A time-to-event analysis is required for identifying those patients who progress 

rapidly from first LTC into multimorbidity, which is the subject of further study. Similarly, the 

acquisition sequence could not be determined for a small minority of patients with identical LTC 

date-of-onset recording by GPs whereas in reality, it is unlikely that the LTC onset dates were 

simultaneous. Furthermore, as with all studies based on primary care data, there may be coding 

anomalies which introduce bias into the estimates of LTC prevalence. QOF coding criteria were used 

for 10 of the included LTCs, standardising the definition. However, the prevalence of conditions such 
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as depression may be underestimated using QOF criteria (16). For the two LTCs not included in the 

QOF, the definition is dependent on GP coding. Thus ‘morbid obesity’ was only included in our study 

if there was a BMI recording which may have resulted in an under-estimate of prevalence. ‘Chronic 

pain’ was defined based on medication consumption whereas many patients with chronic pain may 

have sought alternatives to analgesic medication resulting in an underestimate of prevalence; 

conversely, our inclusion criteria of ‘two or more prescriptions over the preceding year’ may have 

resulted in an overestimate of prevalence, with some patients recovering from chronic pain during 

the course of the year. Finally, the richness of locally based data covering a whole borough with 

unique demographic characteristics has to be offset against possible loss of generalisability to other 

areas with very different social deprivation and ethnicity characteristics.

Comparison with the literature

Our cross-sectional data, although conducted in a deprived, multi-ethnic population, are similar to 

the findings of others reporting on increased multimorbidity prevalence associated with age, social 

deprivation and ethnic minority status (17). Comparison with other multimorbidity studies is difficult 

because of the highly restricted definition of multimorbidity used in the current study. Nevertheless, 

other studies have reported the high prevalence of both diabetes and depression in multimorbidity 

cohorts (3, 17). A higher prevalence of mental health and physical health LTC combinations has been 

noted in deprived areas, although in our own study we did not conduct an analysis to identify 

specific LTC combinations (18). Certain conditions have been found to be more prevalent in deprived 

communities, also contributing to higher prevalence of multimorbidity in these areas, such as 

depression and addiction issues in younger deprived populations (19), or more generally, 

depression, drugs, anxiety, dyspepsia, chronic pain, CHD, DM (20). These findings are aligned to our 

own reporting of high proportions of multimorbid patients in deprived areas with depression and 

diabetes. However, the inner city population in our study is characterised by a much younger overall 

age profile compared with the national population: 8% of the population of Lambeth is aged 65 
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years or more compared to a mean of 18% in England (21). Added to this, the most socially deprived 

and black ethnic minority groups in our sample were somewhat younger. Both factors are likely to 

have reduced the overall study prevalence of conditions associated with ageing such as diabetes and 

CHD. Many multimorbidity studies do not include morbid obesity within their definition (3, 17); we 

found morbid obesity was particularly associated with social deprivation. 

Several publications have reported on combinations and clusters of LTCs but few longitudinal 

analyses have been reported (22).  One study from Australia reported the order of appearance for 

eight LTCs, reporting in detail for asthma and mood related disorders, the two LTCs most strongly 

associated with the risk of developing a second LTC. For those with baseline asthma, there was a 

higher subsequent risk of developing COPD and hypercholesterolaemia; for those with baseline 

mood disorders, there risk of subsequent asthma, diabetes and other mental disorders was 

increased (23). In a study of cardiometabolic conditions in Australia, nearly one-quarter of women 

initially diagnosed with stroke subsequently progressed to other conditions which was a much larger 

proportion progressing to other conditions than in those initially diagnosed with diabetes (9.9%) or 

heart disease (11.4%) (24). A further US study explored the acquisition sequence of 20 LTCs 

describing dyads and triads of conditions and reporting, for example, that the most common triad 

sequence in 20-39 year olds was depression, asthma and substance misuse whereas in 50-59 year 

olds it was hyperlipidaemia, hypertension and diabetes (25). They concluded that combinations of 

LTCs vary extensively by age and sex. Our own findings confirm variation by age and sex, with 

ethnicity adding to the pattern of variation. Some authors have suggested that the study of 

acquisition sequence may suggest potential interventions to prevent, minimise or delay progression 

toward multimorbidity (23). Our findings that three risk factors are more strongly associated with 

multimorbidity than deprivation and ethnicity, suggest that interventions to reduce the impact of 

these risk factors may contribute to a reduction in the prevalence of multimorbidity. 
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CONCLUSION

We have confirmed the role of age, social deprivation and ethnicity as determinants of 

multimorbidity in an inner city multi-ethnic population and have extended previous findings 

demonstrating the way in which the acquisition sequence of multimorbidity is patterned by these 

determinants. Three risk factors, hypertension, obesity and smoking were stronger determinants of 

multimorbidity than either deprivation or ethnicity. The strength of these risk factors as 

determinants suggests interventions which may be effective in reducing the prevalence, delaying the 

onset or slowing the progression of multimorbidity.
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