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1 [bookmark: _Toc173758776] 1.	Executive Summary
1.1 [bookmark: _Toc173758777]Introduction
This analysis assesses the likelihood of someone attending an NHS health check based on their method of invitation (letter only, SMS only, telephone only or a combination of letter and SMS or letter, SMS and telephone).
1.2 [bookmark: _Toc173758778]Key Findings
Postal letters appear to be the more effective method for increasing uptake in health checks compared with SMS and telephone. 
1.3 [bookmark: _Toc173758779]Call to Action
The NHS Health Check programme offers advice to people about improving behavioural risk factors which can reduce the incidence of long-term conditions such as cardiovascular disease and Diabetes. For some people, it can also detect conditions which are not yet diagnosed. To be effective, it depends on sufficient people accessing the service and proactive targeting of certain groups within the population. A robust and adaptive invitation process is integral to achieving these aims.


| 
2 [bookmark: _Toc173758780] 2. Introduction & Objectives
2.1 [bookmark: _Toc173758781]Introduction
Within the UK people that are between age 40 to 74, without pre-existing health conditions (including but not limited to; heart disease, diabetes, hypertension and chronic kidney disease) are offered free health check on the NHS. These health checks are to assess the overall health of the individual and determine if they are at a greater risk of developing certain health conditions. Individuals are invited to complete an NHS health check by their GP, they are usually invited by postal letters, but other methods may be used to invite them. Postal letters have been found to be expensive compared to other approaches, therefore alternative methods should be explored.
Provision of the NHS Health Check service is the responsibility of Directors of Public Health in each local authority.
2.2 [bookmark: _Toc173758782]Objectives
[bookmark: _Hlk174459249]The aim of this analysis is to assess the likelihood of someone attending an NHS health check on the basis of different invitation methods. The invitation methods include; letter only, SMS only or telephone only as well as a combination of letter and SMS and letter, SMS and telephone. Additionally, the analysis investigates whether the different methods may result in lower uptake among different characteristics particularly amongst protected characteristics as this may widen inequalities. 


| 
3 [bookmark: _Toc173758783] 3. Method
3.1 [bookmark: _Toc173758784]Data collection
Two patient level datasets were provided by Health Diagnostics. Health Diagnostics is under contract to manage the data collected during the health check and the recall system for eligible people. One dataset contained a list of patients that were invited for a health check and another a list of patients that attended a health check. Both datasets contained demographic information of the patients such as their gender, age, ethnicity and deprivation. The data ran from April 2023 to June 2024, we made allowance for an extra 2 months for health check attendance to allow for people that may attend a little after a year of invitation. 
It is important to note that the data is not intended for performance management, it is only to be used for assessing health check attendance. 
3.2 [bookmark: _Toc173758785]Data analysis
The data was cleaned and invite type was aggregated into 5 broader categories. The single categories were: Letter, SMS, Telephone and the combined categories were: Letter and SMS, Letter and SMS and Telephone. There were duplicate entries from patients that had received a health check twice or more within the year (83 patients in total). There were also patients that received a health check but were not in the initial invitation dataset (14,827 patients), either because they were invited before the data collection or had transferred from another GP, these patients and the duplicates were removed from the analysis and the dataset containing patients that attended a health check was merged with the dataset containing the list of invited patients. 
Bivariate models were created to determine unadjusted odds ratios with the primary independent variable being the invitation type. Then multivariate models were made with adjusted odds ratios accounting for gender, age and IMD to see if this impacted the likelihood of attending a health check. All associations with a p-value less than 0.05 were considered statistically significant. To predict the likelihood of attending a health check depending on the type of invitation received a binary logistic regression analysis was performed. The outcome was whether the health check appointment was attended (yes vs no). 

| 
4 [bookmark: _Toc173758786]4. Results
4.1 [bookmark: _Toc173758787]Descriptive analysis
Between 03/04/2023 and 19/06/2024 there were 118,065 unique invitations sent, 61,790 invitations were sent to women and 56,275 were sent to men and the mean age at invite was 52 years old. People between the ages of 40 to 44 received the most invitations, with fewer invitations being sent for people over the age of 65. This is expected as the population size is greater in the younger age groups. 
78.4% of invitations were sent to people of White ethnicity and less than 10% were sent to people of Asian, Black Caribbean or Mixed ethnicity. This is broadly similar to the county-wide ethnicity makeup. More invitations were sent to people living in deprivation deciles 4 to 8 than in deciles 1 to 3 or 9 to 10 (Appendix 1). Deprivation was reported according to national deciles, thus this can partially be explained by the Kent population being slightly skewed towards the middle deciles compared to England. Additionally, people living in more deprived areas are more likely to have a high incidence of pre-existing conditions compared to those living in the least deprived areas, making them ineligible for this health check.    
More than 80% of invitations were sent via letter and roughly 8% of invites were sent via SMS (Table 1). Of all patients 118,065 invited for a health check only 24,227 attended, that is 21% of the initial invite list. 
	[bookmark: _Hlk173328053]Invite type
	Number of invitations sent
(Proportion)
	Health checks attended
(Proportion)
	Crude uptake

	Letter
	103,163 (87.4%)
	21,855 (90.2%)
	21.2%

	SMS
	9,190 (7.8%)
	1,326 (5.5%)
	14.4%

	Telephone
	577 (0.5%)
	72 (0.3%)
	12.5%

	Letter and SMS 
	4,461 (3.8%)
	858 (3.5%)
	19.2%

	Letter, SMS and Telephone
	597 (0.5%)
	111 (0.5%)
	18.6%


Table 1: Health check invitations and attendances by invitation type
[bookmark: _Toc173758788]

4.2 Logistic regression
Results of the regression model show a significantly lower reduction in the uptake of health checks for all invitation methods when compared to letter invitations. For patients that were invited via SMS the odds of attending a health check was 37.3% lower than patents that were invited via letter. Results found a mixed invitation method of ‘letter and SMS’ to be slightly more effective than ‘SMS only’, with people being 11% less likely to attend compared to ‘letter only’. After adjusting for gender, age, deprivation and ethnicity there was little change in the odds ratio (Appendix 2). 
Results from the regression analysis were significant for all models and invitation type except, the combination of ‘letter, SMS and telephone’. When the reference category in the model was changed from letter to SMS, the attendance was significantly higher for the combination of letter and SMS compared to SMS alone. 



[bookmark: _Toc173758789]| 5. Discussion
Invitations sent via ‘SMS only’ resulted in a significantly lower uptake of health checks when compared with letter only, as did a mixed method of ‘letter and SMS’. However, there was a slight increase in the uptake in health checks with letter and SMS, after fully adjusting for covariates. 
The dataset uses GP recorded information and benefits from being a representative sample. Invite method was not randomly assigned but rather left to the discretion of the NHS health check programme team at KCHFT in collaboration with GP practices. Therefore, it is possible that some patients may have received a targeted phone call from their GPs if they did not respond and book an appointment. These patients were less likely to attend in the first instance resulting in the reminder call. Additionally, patients with health conditions (other than the excluded pre-existing conditions) may present to primary care services frequently and so could be more willing to book an appointment for a health check and attend. This is independent of the method of invitation as this may result in face-to-face reminders by receptionists or doctors.
The data does not provide information on non-attendance, it is possible that patients may have booked a health check following invitation by SMS but this was not reflected in the results as it only accounted for people that attended their health check. 


[bookmark: _Toc173758790]| 6. Conclusions
In conclusion, postal letters appear to be the most effective method for promoting uptake in health checks when compared with SMS and telephone. A combined method of `letter and SMS` was also found to be statistically significant and resulted in a greater uptake of health checks than `SMS` alone and so can be considered as an alternative method. Furthermore, additional research is needed to understand why people are not attending a health check, it is possible that the message in the SMS is unclear to patients, or they may forget to book. The impact of SMS or telephone reminders to book and attend an appointment should also be investigated as this may play a role in health check attendance. 



[bookmark: _Toc173758791]| 7. Appendix
[bookmark: _Toc173758792][bookmark: _Hlk176184348]7.1 Appendix 1: Number of health check invitations sent and attendances
	[bookmark: _Hlk173757826]Group
	Number of invitations sent
(Proportion)
	Number of health checks attended
(Proportion)
	Crude uptake

	Female
	61,790 (52.3%)
	13,840 (57.1%)
	22.4%

	Male
	56,275 (47.7%)
	10,387 (42.9%)
	18.5%

	Aged 40 to 44 years
	32,540 (27.6%)
	5,738 (23.7%)
	17.6%

	Aged 45 to 49 years
	21,708 (18.4%)
	3,677 (15.2%)
	16.9%

	Aged 50 to 54 years
	20,387 (17.3%)
	3,706 (15.3%)
	18.2%

	Aged 55 to 59 years
	17,524 (14.8%)
	3,810 (15.7%)
	21.7%

	Aged 60 to 64 years
	12,634 (10.7%)
	3,240 (13.4%)
	25.6%

	Aged 65 to 69 years
	7,906 (6.7%)
	2,388 (9.9%)
	30.2%

	Aged 70+ years
	5,366 (4.5%)
	1,668 (6.9%)
	31.3%

	Ethnic group: Asian or Asian British
	5,225 (4.4%)
	1,257 (5.2%)
	24.1%

	Ethnic group: Black, Black British, Caribbean or African
	2,675 (2.3%)
	776 (3.2%)
	29.0%

	Ethnic group: Mixed or multiple ethnic groups
	1,220 (1.0%)
	214 (0.9%)
	17.5%

	Ethnic group: Other
	981 (0.8%)
	206 (0.9%)
	21.0%

	Ethnic group: White or White British
	92,565 (78.4%)
	21,103 (87.1%)
	22.8%

	Ethnic group: Unknown/ refused
	15,399 (13.0%)
	671 (2.8%)
	4.4%

	IMD Decile: 1
	7,275 (6.2%)
	1,245 (5.1%)
	17.1%

	IMD Decile: 2
	7,181 (6.1%)
	1,253 (5.2%)
	17.4%

	IMD Decile: 3
	8,241 (7.0%)
	1,597 (6.6%)
	19.4%

	IMD Decile: 4
	12,452 (10.5%)
	2,126 (8.8%)
	17.1%

	IMD Decile: 5
	11,948 (10.1%)
	2,401 (9.9%)
	20.1%

	IMD Decile: 6
	15,100 (12.8%)
	3,112 (12.8%)
	20.6%

	IMD Decile: 7
	15,756 (13.3%)
	3,516 (14.5%)
	22.3%

	IMD Decile: 8
	11,087 (9.4%)
	2,622 (10.8%)
	23.6%

	IMD Decile: 9
	9,601 (8.1%)
	2,092 (8.6%)
	21.8%

	IMD Decile: 10
	9,824 (8.3%)
	2,207 (9.1%)
	22.5%

	IMD Decile: Unknown
	9,600 (8.1%)
	2,056 (8.5%)
	21.4%

	Total
	118,065
	24,227
	20.5%






[bookmark: _Toc173758793]7.2 Appendix 2: Unadjusted and adjusted logistic regression analysis of the association between invite method and attending a health check
	Crude odds ratio
	Model 1, adjusted odds ratioa
	Model 2, adjusted odds ratiob
	Model 3, adjusted odds ratioc
	Model 4, adjusted odds ratiod

	Letter
	-
	-
	-
	

	SMS
	0.62 (0.59 – 0.66)
	0.63 (0.59 – 0.67)
	0.64 (0.60 – 0.68)
	0.63 (0.59 – 0.67)

	Telephone
	0.53 (0.41 – 0.68)
	0.53 (0.41 – 0.67)
	0.52 (0.40 – 0.66)
	0.51 (0.40 – 0.65)

	Letter and SMS 
	0.88 (0.82 – 0.95)
	0.90 (0.83 – 0.97)
	0.91 (0.84 – 0.98)
	0.92 (0.85 – 0.99)

	Letter, SMS and Telephone
	0.85 (0.69 – 1.04) 
	0.91 (0.74 – 1.11) 
	0.93 (0.75 – 1.14)
	0.93 (0.75 – 1.15)


a Model 1 adjusted for gender
b Model 2 adjusted gender and age
c Model 3 adjusted for gender, age and deprivation
d Model 3 adjusted for gender, age, deprivation and ethnicity
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