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Abstract 

Background 

Individuals with low socio-economic status (SES) have disproportionate rates of cardio- 
vascular disease (CVD) but poorer engagement with preventative health.  This study aimed to 
compare characteristics of individuals with and without hyperlipidaemia and describe their 
health behaviours.    

Methods 

A mixed-methods study between January-December 2022.  Patients aged ≥40 years using the 
ambulance service with blood pressure of ≥140/90 had their total cholesterol measured using 
a point of care device.  Data including blood pressure, smoking status, National Early Warning 
Score 2 (NEWS2) and clinical frailty scale (CFS) were analysed.   

Results 

Of 203 patients (59% female, mean age 65.7 years), 115 (56.7%) had total cholesterol 
≥5.1mmol/L.  Thirty patients (14.8%) sought treatment and received either statins (n=9; 
4.4%), dietary modification (n=7; 3.4%) or no further intervention (n=14; 6.9%), whilst 85 
patients (41.9%) took no further action.  Lower CFS (OR 0.53 [0.31-0.93]) and higher total 
cholesterol (OR 2.07 [1.03 – 2.76]) predicted seeking further management.  SES was not 
associated with hyperlipidaemia or likelihood of seeking further management which was 
dictated by competing co-morbidity, poor health literacy and digital divide. 

Conclusions 

Undiagnosed hyperlipidaemia exists in patients using the ambulance service, irrespective of 
SES.  Individual and healthcare system factors prevent engagement in cholesterol lowering 
behaviours.  
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Background 

Cardio-vascular disease (CVD) accounts for a quarter of all deaths1 and £7.4 billion of 

healthcare spending annually in England.2  Hyperlipidaemia, an elevated level of total 

cholesterol or triglycerides in the blood, can be an inherited or acquired condition3 and 

increases the risk of CVD, manifested as coronary heart disease and other cerebrovascular 

diseases including stroke, transient ischaemic attack and peripheral arterial disease.4  It is  

believed the majority of premature deaths attributed to CVD could be prevented through 

early identification of risk factors such as hyperlipidaemia5 and promotion of lifestyle changes 

to diet and physical activity.6 National and international guidelines recommend the use of 

primary prevention including medications such as statins in individuals with increased CVD 

risk7,8 but uptake is variable across different populations.     

Individuals with low socio-economic status (SES) are known to suffer disproportionate rates 

of CVD but have poorer engagement with preventative health interventions such as the 

National Health Service (NHS) Health Check programme9, which aims to identify those with 

previously unrecognised CVD risk and reduce health inequalities.10 The programme relies on 

those invited to attend accepting the opportunity, however, lower SES has been associated 

with lower participation9, further widening health inequality.    

The causes of health inequality are broadly similar regardless of geography, and on average, 

poor health increases with decreasing SES.11  However, the severity of these causes are 

greater in the North.11  Individuals living in North East England are more likely to have a 

shorter lifespan and spend a larger proportion of their lives in poor health, as well as being 

more likely to die prematurely from preventable diseases.  Between 2015–17, the rate of 

premature CVD mortality in North East England was the second highest of all English regions 

and significantly higher than the national rate.11,12 Hyperlipidaemia  is a modifiable CVD risk 

factor13, therefore identifying individuals who would benefit from early intervention has the 

potential to reduce the mortality and morbidity associated with CVD5,6 and narrow the gap in 

health inequality between populations.   

Individuals with lower SES access healthcare through ambulance services at higher rates than 

those less disadvantaged14, so opportunities exist to identify individuals considered ‘high risk’  

of hyperlipidaemia in this setting.  This article reports findings from a study designed to 
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measure the total cholesterol of patients using a regional NHS ambulance service and to 

compare the characteristics of those with and without a provisional diagnosis of 

hyperlipidaemia.  Furthermore, we sought to examine the subsequent health behaviours of 

those with hyperlipidaemia.  By adopting an intersectional theoretical and methodological 

framework15, we aim to explore cholesterol within the context of inequalities, and in doing 

so, recognise the characteristics of individuals are influenced by the social, cultural, health 

and economic characteristics of the area.             

Methods 

Study design and setting 

A mixed-methods cohort study was undertaken between January and December 2022 

comprising two phases; 1) a provisional total cholesterol diagnosis in the ambulance setting, 

and 2) a brief telephone interview at 60 days with only those participants failing to follow up 

with their GP, designed to explore the reasons preventing them from doing so.  The study was 

undertaken in the geographical areas of Stockton-on-Tees, Middlesbrough, Hartlepool, and 

Redcar and Cleveland districts of Teesside.  Middlesbrough and Hartlepool are ranked in the 

top 20 of local authority districts in England with the highest levels of income deprivation 

whilst Middlesbrough, Hartlepool and Redcar & Cleveland are  in the top 20 local authority 

districts with the highest levels of employment deprivation.16  Smoking prevalences are higher 

in these areas than in less deprived areas17 and on average one person dies every 24 hours 

from heart or circulatory disease.18  These areas of Teesside have lower life expectancy for 

both men and women than the England average; in Stockton-on-Tees life expectancy is 15.2 

years lower for men and 13.8 years lower for women in the most deprived areas compared 

to the least deprived areas when compared by indices of multiple deprivation (IMD) declile18, 

whilst in Middlesbrough the gap in life expectancy for men and women in the least versus 

most deprived areas is 12.6 years and 12.0 years respectively.19  These are important locations 

in which to explore hyperlipidaemia  within the context of health inequality.     

Study participants and procedure 

Eligible participants were aged ≥40 years, had a consistent blood pressure of ≥140/90 (after 

a minimum of two readings which is standard care in paramedic practice), were able to 

provide written informed consent, were registered with a general practitioner (GP) and did 
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not have a prior diagnosis of, and were not taking medications for, hyperlipidaemia.  Potential 

participants were approached by a study paramedic and consenting participants had their 

total cholesterol measured once using a point of care device.  Results were available in 60 

seconds.       

Participants with total cholesterol of ≤5.0mmol/L were considered to have cholesterol within 

recommendations and exited the study at this point.  Those with total cholesterol of 

≥5.1mmol/L received a provisional diagnosis of hyperlipidaemia and were advised to contact 

their GP regarding a lipid profile and further management if required.  All participants were 

given a record of their involvement in the study and their cholesterol reading.  Those with a 

provisional diagnosis of hyperlipidaemia were provided with their GP contact details to 

facilitate self-referral.  The study team informed the GP of all participant involvement in the 

study in writing, irrespective of diagnosis.   

At 60 days the study team contacted the GP practice of those asked to self-refer to confirm if 

the participant had made contact.  The study team then attempted to undertake a brief 

telephone interview with all participants who failed to contact their GP.  Given these 

participants had not sought further support as advised, we anticipated interviews would be 

ad hoc and difficult to arrange, so it was not possible to audio-record these conversations.   

Study instruments 

Total cholesterol was measured using the Procheck Advance Multi-functional Monitoring 

System.  The meter and test strips were stored on standard ambulance vehicles and tolerated 

temperatures of -20 0C to +60 0C.  Total cholesterol was measured using 3.0 microlitre (µL) of 

capillary blood extracted from a cleaned capillary site.  The measurement range of the device 

was 2.6-10.4 mmol/L.  Measurements below 2.6mmol/L were recorded on the device as LO 

and those in excess of 10.4 mmol/L, recorded as HI.    Study instruments were calibrated 

during manufacture and subject to continuing quality control on a monthly basis throughout 

the study period.       
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Data sources 

The study team collected participant demographic data and study specific information from 

the electronic ambulance care record, including (pulse rate,  blood pressure, smoking status, 

national early warning score (NEWS2)20, Rockwood clinical frailty scale (CFS)21 and 

ethnicity).22   SES  was identified using IMD (2019).23 The lower layer super output area (LSOA) 

for each participant’s GP postcode was obtained and used as a surrogate for participant SES. 

The IMD ranks every LSOA by deprivation.  GP outcome data were collected at 60 days.          

Data analysis 

Quantitative data 

Statistical analysis was carried out using JASP 0.17.1 with an alpha level of .05 throughout.  

Group differences between scale variables were examined using analysis of variance or t-test 

as appropriate and associations of outcomes with categorical variables using the chi-squared 

test. Binomial logistic regression (backward entry) was used to examine the relationship 

between attending for further management and variables measured at the roadside in the 

participants who were advised to seek follow-up. 

Qualitative data 

Telephone interviews were brief and not audio-recorded but fieldnotes were taken and 

recorded in a research diary.  Interviews were steered by a short topic guide (Appendix 1) 

based on why the  participant had failed to seek  further management.  Field notes were 

analysed by the research team using thematic analysis.24 Telephone interviews were 

undertaken by KC or EB.      

Ethics approval 

Ethics approval  was received from West Midlands Solihull Research Ethics Committee 

[21/WM/0256] and the Health Research Authority.  All participants provided written 

informed consent prior to study participation.   

Results 

Overview of participants, cholesterol and outcomes 
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 Of 203 patients (59% female, mean age 65.7 (SD 14.8) years), 115 (57%), 62% female, were 

identified as having total cholesterol ≥5.1mmol/L (mean 6.7 (SD 1.2) mmol/L). 30 patients 

(26%) sought further management with outcomes including statin therapy (n=9), dietary 

modification (n=7) or further intervention not required (n=14).  Two participants died prior to 

follow-up and were removed from further analysis, whilst 72% of patients (n=83) failed to 

seek further management.  Participant flow through the study is shown in Figure 1. 

Details of participant groups are shown in Table 1.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Participant flow and outcomes 

Recruited 
into study 

n=203 

Total cholesterol <5.0 
mmol/L n=88 (43.3%) 

Total cholesterol ≥5.1 
mmol/L n=115 

Prescribed 
Statin 

therapy 

 n=9 (4.4%) 

Prescribed 
dietary 

modification 
n=7 (3.5%) 

No treatment 
required at 

present 

 n=14 (6.9%) 

Failed to seek 
further 

management 

n = 78 (38.4%) 

Made no contact 
n=61 (78.2%) 

Uncontactable 
n=17 (21.8%) 

Unable to get 
an 

appointment 
n=5 (2.5%) 

Died before 
follow up 
n=2 (1%) 
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 Did not need follow 
up n=88 

Did not seek 
follow up n = 83 

Did seek follow 
up 

 n = 30 

Sample for 
telephone 

interview n = 61 
Mean (SD) 
Age (years) 

68.2 (15.5) 64.2 (13.9) 62.3 (13.9) 64.3 (14.1) 

M:F 49:39 50:33 20:10 35:26 
Smoker 20% yes, 12% 

previous 
18% yes 30% 

previous 
23% yes, 23% 

previous 
19% yes 

GP postcode 
IMD Decile 

Mdn 1.0, mean 2.6 Mdn 1.0, mean 2.6 Mdn 1.0, mean 
3.1 

Mdn 1.0, mean 2.7 

Mean (SD) 
pulse 

86.8 (18.3) 86.7 (15.9) 80.8 (13.5) 86.2 (14.3) 

Mean (SD) 
systolic BP 

161.4 (15.5) 164.1 (20.1) 166.9 (18.9) 165.8 (20.8) 

Mean (SD) 
diastolic BP 

87.3 (15.0) 89.0 (13.4) 90.4 (10.4) 91.1 (14.0) 

Mean (SD) 
Total 
cholesterol 
(mmol/L) 

4.33 (0.58) 6.54 (1.11) 7.10 (1.27) 6.44 (1.07) 

NEWS2 0.95 (1.58) 0.52 (1.02) 0.27 (0.98) 0.49 (1.02) 
CFS 3.18 (2.14) 2.58 (1.55) 1.73 (1.19) 2.59 (1.39) 
Ethnicity n=85 White British, 

n=1 Asian, n=1 
Black British, 
n=2unknown 

n=73 White British, 
n=3 Asian, n=1 

Black British, n=6 
unknown 

n=29 White 
British, n=1 Asian. 

n = 58 White 
British, n = 1 Asian, 
n = 2 Black British 

Dependents n=68 no, n=9 yes, 
n=9 unknown 

n=57 no, n=11 yes, 
n=15 unknown 

n=22 no, n=7 yes, 
n=1 unknown 

n = 46 no, n = 9 
yes, n = 6 unknown 

Table 1. Characteristics given as mean (SD)  of all study participants. IMD decile is 
strongly skewed so presented as median as well as mean. Note that 2 participants 
died prior to follow-up and were removed from analysis. 

SD standard deviation; Mdn median; NEWS2 National Early Warning Score 2; CFS Clinical 
Frailty Scale; IMD Indices of Multiple Deprivation Decile 

 

Individuals with higher total cholesterol had significantly lower NEWS2 and CFS scores than 

those who did not (Welch t(138.32) = 2.45, p = .016 and t(99.48) = 2.69, p = .008 respectively). 

There were no significant differences in age, GP IMD or physiological variables recorded by 

group and no significant association between smoking status or gender and likelihood of 

seeking further management. 

In the group with a provisional diagnosis of elevated total cholesterol, further analysis was 

carried out to determine if any of the variables measured predicted seeking further 

management.  Total cholesterol and CFS were significant predictors with coefficients for all 
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variables as shown in Table 2.  Patients  identified as needing further follow-up and who did 

attend for further management were significantly less frail as measured by CFS and had 

significantly higher total cholesterol than those who did not (Table 2). Notably CFS and age 

were significantly negatively correlated r(90) = -0.62, p<.001, but removing age from the 

model or using alternative methods of entry did not result in any substantive changes to 

outcomes and there were no significant outliers or influential cases.  

 Estimate (S.E) Odds ratio [95% C.I] P-value 
Intercept -0.69 (3.00)   
Age 0.01 (0.03) 1.01 [0.95 – 1.06] .87 
Pulse -0.04 (0.02) 0.96 [0.92 – 1.01] .13 
Total Cholesterol 0.59 (0.27) 1.80 [1.06 – 3.06] .03* 
CFS -0.59 (0.29) 0.53 [0.32 – 0.97] .04* 
NEWS2 -0.07 (0.33) 0.93 [0.48 – 1.79] .83 
Sex ( M v F) -0.86 (0.61) 0.42 [0.14 – 1.44] .16 
Smoker (Y v N) -0.05 (0.68) 0.95 [0.25 – 3.63] .94 
GP IMD Decile 0.1 (0.12) 1.11 [0.88 – 1.40] .38 

Table 2. Logistic regression coefficients showing the significant predictors of attending 
further GP follow up with odds ratio >1 indicating likelihood of attending versus not 
attending. * p<.05. Model χ2(68)=17.83, p=0.02, R2(McFadden) =0.18, R2(Nagelkerke) = 0.29  

S.E standard error; C.I confidence interval; CFS Clinical Frailty Scale; NEWS2 National Early 
Warning Score 2; IMD Indices of Multiple Deprivation Decile 

 

Overview of telephone interviews 

Of the 78 participants who failed to contact their GP, 61 (78.2%) participated in a brief one-

to-one telephone interview with a member of the research team.  Interviews lasted no longer 

than ten minutes and were conducted 60 days after recruitment.   Most participants 

recollected their involvement in the study and being advised to contact their GP, although 

some admitted they had forgotten.  Participants described similar reasons that had prevented 

them from being proactive regarding their cholesterol.  Lack of opportunity due to competing 

ill health was common amongst participants, with many reporting their cholesterol was not 

important to them at this time.  Some participants had had contact with their GP during the 

follow-up period, but their cholesterol was not discussed due to other, more significant health 

complaints.  Several participants were frustrated at being unable to obtain a GP appointment 

and reported they would continue their attempts.  Many participants lacked understanding 

Jon Rees
Decile added again



Page 11 of 21 
 

of CVD and hyperlipidaemia and held misplaced preconceptions regarding the risks associated 

with non-treatment (Table 3).   

 

 

 

 

“I’ve had other health problems that are more important.  Anyway, I didn’t think my 

cholesterol was high enough to be concerned.” 

(Male, aged 73 years, total cholesterol 5.9 mmol/L) 

 

“I have too many other health problems at the moment.  I am trying to get my high blood 

pressure under control, anyway, I wouldn’t want to take any more medications at the 

minute.” 

(Female, aged 75 years, total cholesterol 5.3 mmol/L) 

 

“No, I’ve not made contact with my GP about this, I’ve been too unwell with other things. “ 

(Female, aged 46 years, total cholesterol 7.4 mmol/L) 

 

“I haven’t seen my doctor.  I decided as my cholesterol wasn’t that high I wouldn’t bother.” 

(Male, aged 68 years, total cholesterol 5.6 mmol/L)  

 

“I haven’t been able to get an appointment!” 

(Male, aged 51 years, total cholesterol 6.1 mmol/L)  

Table 3. Participant statements describing why they failed to seek further management. 

 

Discussion 

Main findings of this study 

In this study involving 203 participants using a regional NHS ambulance service, over half had 

a provisional diagnosis of hyperlipidaemia and these individuals had lower CFS and NEWS2.  
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CFS (associated with younger age) and higher total cholesterol were predictive of seeking 

further management.  Most participants had low SES but unexpectedly there was no 

association between this and hyperlipidaemia, nor with the likelihood of seeking further 

management.  Whilst low SES prevents engagement with preventative health interventions, 

lipid lowering behaviours post diagnosis are dictated by modifiable health determinants, such 

as pre-existing comorbidity, health education and personal behaviour25, rather than SES.   

Lipid management offered to those who sought support was variable and ranged from 

prophylactic statin therapy to future screening.     

Participants failed to act on their provisional diagnosis  because of competing co-morbidity,  

greatly reducing the importance of elevated cholesterol.  Telephone interviews indicated 

many participants suffered significant co-existing disease which was given greater priority by 

those affected.       

Participants with a diagnosis of hyperlipidaemia were provided with verbal advice regarding 

the importance of further management and written instructions of how to contact their GP.  

Despite this, participants frequently reported misunderstanding their diagnosis and were 

confused about, or misunderstood, the risks associated with hyperlipidaemia and inaction. 

This undoubtedly contributed towards decisions not to seek further support and prevented 

participants from undertaking lifestyle or behaviour changes that may have reduced their 

hyperlipidaemia without the aid of statins.   

Several participants reported being unable to obtain follow-up appointments.  These 

additional barriers promote disengagement with public health initiatives as the complex lives 

faced by many individuals with low SES take priority.      

In this study 13.9% of participants advised to seek further lipid management had no accurate 

telephone number recorded on their NHS record or the NHS Spine despite recent contact with 

the NHS, had not contacted their GP and were uncontactable by the research team.  This may 

suggest a disconnect between perceived health, or poor health,  and healthcare, particularly 

if the individual considers themselves not to be unwell, indicating  for many individuals with 

lower SES, contact with healthcare is fleeting and unscheduled.  This may also reflect a digital 

divide, where financially vulnerable participants suffer from data poverty and digital 

exclusion.  This may contribute towards generally reported worse health outcomes in 
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individuals with lower SES and efforts to ensure continued engagement with the healthcare 

system are required. 

What is already known on this topic? 

Previous research highlights patients underrate the risk of hyperlipidaemia and  decisions to 

begin statin therapy often depend upon how patients value other priorities versus the 

perceived benefits of statins, and that individuals with comorbidities prioritise the 

management of existing disease.26 The fact elevated cholesterol is asymptomatic, cannot be 

diagnosed without testing27 and does not create a sense of being ill, generates a sense of 

liminality28, which may further delay decisions to seek lipid lowering management.   

As a risk to health, elevated cholesterol is future oriented which generates uncertainty 

regarding if, and when, a provisional diagnosis becomes problematic.  To this end, these 

individuals are ‘patients in waiting’27, trapped between a state of sickness and health 

characterised by uncertainty regarding their hyperlipidaemia  diagnosis. 

Confusion regarding hyperlipidaemia and increased risk has been reported elsewhere29 and 

often derives from low health literacy.  It has been suggested literacy, language and education 

intersect, and are associated with inequality and disadvantage30, which can be difficult for 

many individuals to overcome.  Consequently, public health messaging around the 

importance of cholesterol management need to carefully consider the language used in order 

to reach different places and individuals.      

It is possible the lack of an accurate telephone number is a result of digital inequality.  

Individuals with low SES suffer from digital exclusion and reduced telephone connectivity31, 

partly due to their reliance on flexible pay monthly contracts and data plans.32 Consequently, 

these individuals frequently drop out of the healthcare system, denying them access to future 

health prevention opportunities, further widening health inequality.              

The COVID-19 pandemic occurred against a backdrop of inequalities in the social 

determinants of health and disproportionately affected individuals with low SES.33 The 

pandemic greatly impacted the incidence use of lipid-lowering medications compared to pre-

pandemic use34 and exacerbated lipid risk factors such as increases in body weight and 
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tobacco consumption35, widening the inequality between the least and most disadvantaged 

in society.     

Despite attempts by NHS England to recover patient access to primary care36, difficulties 

remain in obtaining GP appointments.  Recent surges in activity in primary care has led to 

soaring demand and limited access to some primary care services37, further exacerbated by 

workforce shortages in this setting.38  

What this study adds 

Much of the published work on hyperlipidaemia has focussed on the role of statins in lowering 

cholesterol, with limited focus on patients attitudes towards treatment regimens, health 

behaviours, and how these factors relate to health inequality.   

Although it has previously been reported that individuals with lower SES are more likely to 

have hyperlipidaemia and less likely to engage with public health initiatives, less attention has 

been  paid to reaching those considered ‘high risk’ in alternative settings, or in understanding 

why these patients do not engage with lipid lowering interventions.  This study demonstrates 

that undiagnosed hyperlipidaemia exists in patients using the ambulance service and that 

lower CFS and higher total cholesterol predicts likelihood of seeking further management.    

Surprisingly, SES was not associated with hyperlipidaemia or likelihood of seeking further 

management.  Both individual and healthcare system factors prevent universal engagement 

in cholesterol lowering behaviours.  

Implications for further research 

Future initiatives designed to reduce CVD need to consider how individual and healthcare 

system factors prevent engagement and how they impact healthy behaviours related to 

cholesterol control.  Further research is required to understand the cost effectiveness of 

cholesterol screening programmes delivered in the ambulance service, how future initiatives 

should be shaped and the impact of these on the prevalence of CVD and hyperlipidaemia  in 

marginalised populations.    

Strengths and limitations 

Lipids have been explored in various settings, but this study provides a new perspective of the 

prevalence of elevated cholesterol and health behaviours in an under explored, but selective, 

Jon Rees
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population.  By adopting an intersectional approach this study provides greater 

understanding of how hyperlipidaemia  is perceived and how this relates to health inequality.  

Participants were approached in the ambulance setting where they had an immediate health 

need.  It is possible this may have influenced behaviours and prohibited individuals seeking 

further management, suggesting lipid screening in this setting may not be beneficial for all 

patients.    Nevertheless, study participation made hard to reach individuals aware of their 

cholesterol status and any associated risks. SES was determined from the GP IMD rather than 

that of the participant, meaning the deprivation profile of participants could be different if 

SES had derived from the participant home postcode.  However, as most participants live 

within close proximity to their GP we believe GP IMD is a good indicator of participant SES.   

Although the study population includes participants of varying age, SES and total cholesterol, 

participants were from a limited geographical area of interest and participants from other, 

more diverse areas, may differ and may exhibit different health behaviours.  This potentially 

limits the generalisability of our findings to other areas of England.  The research team were 

unable to contact all participants regarding their follow-up activities and this would have 

undoubtedly yielded additional, and potentially different findings.  Consequently, we are 

unable to provide a complete picture of the participants attitude and behaviours towards 

hyperlipidaemia.   

Follow-up interviews were brief and therefore it was not possible to provide detailed 

accounts of participants attitudes and health behaviours.  Opportunities exist to explore these 

further with more in-depth qualitative inquiry.   
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Appendix 1.  

Short topic guide 

 
Tell me about how you felt being told you may have high cholesterol 

 
Can you tell me if you have contacted your GP regarding your cholesterol?) 
 
Can you describe what the GP did/said? (if the patient has made contact) 
 
 What barriers have you encountered? 
(questions at this stage would be constructed around the preceding answers to            
              questions and the individual’s own experience) 
 
Can you describe that in more detail please?  

 
            Considering this, what would work better for you? 

 

 


