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ABSTRACT

Background: The population of unpaid carers in Wales increased to record. There is no systematic approach to record unpaid caring status,

resulting in limited quantitative evidence on unpaid carers’ health. The aim of this study is to: (i) create an e-cohort of unpaid carers by linking

routinely collected health and administrative datasets in Wales, UK. (i) investigate whether long-term health conditions and multimorbidity are

more prevalent amongst unpaid carers than non-carers.

Methods: Unpaid carers were identified by linking primary care dataset, National Survey for Wales data with demographic characteristics in

the Secure Anonymise Information Linkage Databank. The clinical codes identified in Cambridge Multimorbidity Score were used to explore the

prevalence of long-term health conditions.

Results: A total of 91 220 unpaid carers in Wales were identified between 1 January 2010 and 1 March 2022. Unpaid carers were found at

higher risk of managing 35 of 37 long-term health conditions and multimorbidity than non-carers, exacerbated amongst younger age groups

and deprived communities.

Conclusions: The creation of the first e-cohort of unpaid carers in Wales provides opportunities to perform rapid analysis to systematically

understand health needs and evaluate initiatives in future. To better support unpaid carers, flexible approaches focusing on early identification

and prevention is crucial.

Keywords carers, morbidity and mortality, public health

Introduction

With an ageing population and increasing proportion manag-
ing complex health needs, unpaid carers play a significant role
in providing care. Unpaid carer is ‘a person looks after, or give
any help or support to family members, friends, neighbours or
others”.! It was estimated that there were over 400 000 unpaid
carers in 2019 in Wales, UK and approximately 700 000 during
the COVID-19 pandemic with the number expected to keep
increasing in a foreseeable future.>

Providing cate can be rewarding whilst having negative
impact on unpaid carers’ own health but often ovetlooked.*?
Studies found that high caring intensity had negative impact
on unpaid carers mental wellbeing, and unpaid carers were
more likely to suffer from anxiety, depression and other physi-

4,6-10 However, there is

cal health conditions than non-carers.
limited quantitative studies investigating the health needs of

unpaid carers. Particulatly, there is a lack of systematic data

collection on unpaid carers in Wales, therefore conducting
large scale data analysis to understand the inequalities and
unpaid carers’ health condition becomes extremely difficult.!!

This study aims to generate a reproducible e-cohort of
unpaid carers in Wales utilizing routinely collected health and
administrative data, and understand the health needs of this
population group.

Methods

E-cohort of unpaid carers
Working with general practitioners, a list of Read codes was
validated to identify unpaid carers.'? National Survey for
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Fig. 1 Flow diagram of the creation of the e-cohort of unpaid carers in Wales.

Wales (NSW) 2016,/17, 2017/18, 2018/19 and 2019,/20 data
and primary care dataset (from 1 January 2010 to 1 Match
2022) were used to identify unpaid carers (Fig. 1). Anony-
mous Linking Field code was utilized to eliminate duplication.
Demographic Service Database and Census 2011 were linked
to obtain socio-demographic information.

A matched comparison group
Welsh residents who had not been identified as unpaid carers
were randomly selected to form a comparison group matched

with unpaid carers on sex, age and deprivation.13

Long-term health conditions and multimorbidity
Clinical codes used to identify 37 long-term health conditions
in Cambridge Multimorbidity Score were used to scan primary
care records!*~1¢ (full list of 37 long-term health conditions
can be accessed from CPRD@Cambardge—Codes List'®).
Presenting with two or more conditions was defined as multi-
morbidity. We retrospectively tracked the primary care records
of unpaid carers and flagged up cases with long-term health
conditions and multimorbidity.

Statistical analysis

In this study, all data were stored in the Secure Anonymised
Information Linkage (SAIL) Databank where data linkage
and analysis were conducted.!” Crude prevalence rate,

adjusted prevalence rate, rate ratio of long-term health
conditions and multimorbidity were produced. P < 0.05 was
considered as statistically significant.

Results

E-cohort characteristics

Amongst 91 220 unpaid carers, approximately two-thirds were
female (65.0% versus 50.7% in the general population) and
a quarter were between 55 and 64 years old (24.7% versus
12.8%). In total, 5.5% of them were under the age of 25 and
16.5% were over 75. Distribution across deprivation quintiles

was similar with mid-2018 Welsh population estimate.'®

Prevalence of long-term health conditions and
multimorbidity
Overall prevalence of long-term health conditions

Overall, the prevalence of all 37 long-term health condi-
tions was significantly higher amongst unpaid carers than
non-carers, except for peripheral vascular disease (P = 0.14)
and multiple sclerosis (P = 0.64). The five most common
conditions amongst unpaid carers were anxiety and/or
depression (age-sex standardized rate!®: 243.9 per 1000
population), hypertension (89.2), hearing loss (79.4), chronic
kidney disease (72.6) and asthma (60.2) (Table1). The
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Table 1 Top 10 prevalent (crude rate and adjusted rate of per 1000 population) of long-term health condition amongst unpaid carers (whole sample and
by age groups) and rate ratio against non-carers

Carer Non-carer Carer versus Non-carer
Whole sample Crude Adjusted Cl c Crude  Adjusted Cl c Rate C @] P-value

rate rate low  high rate rate low  high ratio low  high (differencein

crude rate)

Anxiety and/or depression 276.1 2439 240.0 247.7 180.6  142.7 1399 1456 1.7 1.7 1.8 <0.001
Hypertension 129.7 89.2 875 90.8 108.4 72.1 70.7 735 1.2 1.2 1.3 <0.001
Hearing loss 91.4 79.4 77.0 819 67.1 52.7 509 545 15 14 1.6 <0.001
Chronic kidney disease 111.0 726 711 740 993 64.2 628 655 1.1 1.1 1.2 <0.001
Asthma 58.5 60.2 57.8 627 504 46.1 441 48.1 1.3 1.2 1.4 <0.001
Diabetes 74.9 55.4 539 56.8 675 47.2 459 484 1.2 1.1 1.2 <0.001
Musculoskeletal disorders 67.5 54.1 522 56.0 482 35.8 343 372 15 1.4 1.6 <0.001
Irritable bowel syndrome 60.5 49.5 47.8 513 412 32.7 31.2 341 15 1.4 1.6 <0.001
Constipation 57.0 411 396 426 368 23.8 229 247 17 1.6 1.8 <0.001
Cancer (diagnosis in last 5 years) 50.8 36.2 350 374 222 14.3 136 150 25 2.4 2.7 <0.001
<25 years
Anxiety and/or depression 189.9 177.6 167.0 188.2 87.1 78.1 709 854 23 2.0 2.6 <0.001
Asthma 67.7 68.2 609 754 418 41.2 355 469 1.7 1.4 2.0 <0.001
Hearing loss 58.0 58.6 51.8 654 27.7 28.3 235 331 2.1 1.7 2.6 <0.001
Learning disability 46.3 53.5 46.7 60.3 5.3 5.8 3.6 8.1 9.2 6.1 145 <0.001
Musculoskeletal disorders 32.5 32.0 27.0 37.0 135 14.4 109 179 22 1.6 3.0 <0.001
Irritable bowel syndrome 335 28.6 242 33.0 214 19.2 155 229 15 1.2 1.9 <0.001
Epilepsy 234 25.7 209 304 57 5.5 3.4 7.6 4.6 3.0 7.4 <0.001
Schizophrenia or bipolar disorder ~ 15.8 18.2 141 222 30 3.0 1.4 4.6 6.0 3.4 11.6  <0.001
Psychoactive substance misuse 16.4 16.7 13.0 204 6.9 7.4 4.9 10.0 23 1.5 3.5 <0.001
(not alcohol)
Constipation 14.3 15.5 11.8 192 4.0 3.7 2.0 5.3 4.2 2.5 7.5 <0.001
25-34 years
Anxiety and/or depression 286.4 271.1 260.5 281.7 155.5 138.9 1309 146.8 2.0 1.8 2.1 <0.001
Irritable bowel syndrome 77.5 66.1 606 716 513 40.4 363 445 16 1.4 1.9 <0.001
Asthma 59.6 55.7 50.3 61.1 451 40.3 358 448 14 1.2 1.6 <0.001
Hearing loss 46.8 46.5 414 516 257 25.0 212 287 19 1.5 2.3 <0.001
Learning disability 31.0 408 355 46.1 3.8 3.8 2.3 53 108 7.0 17.1  <0.001
Musculoskeletal disorders 36.4 36.4 31.8 409 209 20.7 172 242 1.8 1.4 2.2 <0.001
Psychoactive substance misuse 27.1 33.1 284 379 19.0 22.8 189 267 15 1.2 1.8 <0.001
(not alcohol)
Schizophrenia or bipolar disorder ~ 24.1 27.9 236 322 86 8.2 6.0 104 3.4 2.5 4.7 <0.001
Epilepsy 20.1 232 193 271 738 7.5 5.4 9.6 3.1 2.2 43 <0.001
Alcohol problems 20.1 23.2 19.3  27.1 16.2 17.3 140 205 1.3 1.0 1.7 0.070
35-44 years
Anxiety and/or depression 306.6 2894 280.5 298.3 182.7 168.3 161.1 1755 1.7 1.6 1.8 <0.001
Irritable bowel syndrome 82.8 73.0 68.1 77.8 46.7 40.3 36.7 439 1.8 1.6 2.0 <0.001
Asthma 65.0 61.8 57.1 66.5 50.7 48.7 444 529 1.3 1.1 1.4 <0.001
Hearing loss 50.1 51.5 47.0 56.0 29.7 29.4 260 328 1.8 1.5 2.0 <0.001
Hypertension 46.0 50.3 457 548 280 28.0 247 313 1.8 1.5 2.1 <0.001
Musculoskeletal disorders 49.8 48.2 440 524 283 26.4 233 295 1.8 1.6 2.1 <0.001
Diabetes 30.3 31.7 28.1 353 19.6 19.7 169 225 16 1.3 1.9 <0.001

(Continued)
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Table 1 Continued

Carer Non-carer Carer versus Non-carer
Whole sample Crude  Adjusted Cl a Crude  Adjusted I @] Rate @) P-value

rate rate low high  rate rate low high  ratio  low high  (difference in

crude rate)

Thyroid disorders 38.8 31.4 284 345 290 23.2 206 258 14 1.2 1.6 <0.001
Schizophrenia or bipolar disorder ~ 25.8 29.8 262 334 105 11.0 8.8 131 2.7 2.1 3.5 <0.001
Alcohol problems 22.9 27.0 235 304 185 21.6 185 247 1.2 1.0 1.5 0.022
45-54 years
Anxiety and/or depression 306.6 289.5 282.6 296.3 207.6 188.1 1824 1939 1.5 1.5 1.6 <0.001
Hypertension 114.1  120.0 114.8 125.1 86.6 88.9 845 934 13 1.3 1.4 <0.001
Irritable bowel syndrome 71.8 63.8 60.2 673 472 41.6 387 444 15 1.4 1.7 <0.001
Musculoskeletal disorders 65.2 61.4 57.8 65.0 430 40.9 379 438 15 1.4 1.7 <0.001
Hearing loss 58.4 59.7 56.0 634 385 37.8 349 407 1.6 1.4 1.8 <0.001
Asthma 60.8 58.1 546 617 532 50.8 47.4 541 1.1 1.0 1.3 0.002
Diabetes 48.9 53.5 498 57.1 46.7 49.6 46.1 53.0 1.1 1.0 1.2 0.335
Thyroid disorders 50.8 43.5 406 464 36.0 29.9 275 322 15 1.3 1.6 <0.001
Chronic kidney disease 36.4 343 316 37.1 353 335 308 362 1.0 0.9 1.2 0.609
Constipation 36.4 33.9 31.2 36.7 206 18.4 164 203 1.8 1.6 2.1 <0.001
55-64 years
Anxiety and/or depression 2645 2514 2455 257.3 195.1 179.9 1748 185.0 1.4 1.3 1.5 <0.001
Hypertension 163.0 170.7 1654 176.0 138.7 144.6 139.7 1495 1.2 1.1 1.2 <0.001
Hearing loss 77.6 82.6 787 86.5 56.1 56.6 534 598 15 1.4 1.6 <0.001
Musculoskeletal disorders 76.1 72.7 69.2 762 56.5 53.7 50.7 567 1.4 1.3 1.5 <0.001
Diabetes 65.0 72.5 688 763 750 81.8 779 857 09 0.8 1.0 <0.001
Chronic kidney disease 66.1 63.5 60.2 66.8 649 61.5 583 648 1.0 1.0 1.1 0.594
Irritable bowel syndrome 59.3 53.1 50.1 56.0 421 37.0 346 395 14 1.3 1.6 <0.001
Asthma 49.5 47.5 446 504 525 49.0 46.2 519 1.0 0.9 1.1 0.151
Thyroid disorders 54.6 46.8 442 495 445 37.2 349 396 1.3 1.2 1.4 <0.001
Cancer (diagnosis in last 5 years)  41.4 44.3 414 473 241 22.9 209 249 19 1.7 2.2 <0.001
65-74 years
Anxiety and/or depression 259.2 2515 243.8 259.2 169.8 161.1 1547 167.6 1.6 1.5 1.7 <0.001
Hypertension 206.6 210.0 202.5 217.4 178.1 179.5 1725 1865 1.2 1.1 1.2 <0.001
Chronic kidney disease 161.3 159.9 153.3 166.5 142.9 141.5 1352 147.7 11 1.1 1.2 <0.001
Diabetes 1419 149.6 143.1 156.2 116.2 119.9 1139 1258 1.2 1.2 1.3 <0.001
Hearing loss 118.0 1224 116.3 1284 934 95.1 89.8 1005 1.3 1.2 1.4 <0.001
Cancer (diagnosis in last 5 years) 102.7 1081 102.4 113.8 387 39.6 36.0 43.1 2.7 2.4 3.0 <0.001
COPD 81.0 83.9 788 89.0 619 62.5 58.1 669 1.3 1.2 1.5 <0.001
Musculoskeletal disorders 85.4 81.8 769 86.6 654 62.9 586 672 1.3 1.2 1.4 <0.001
Coronary heart disease 68.6 74.2 69.3 79.1 538 57.8 535 622 13 1.2 1.4 <0.001
Diverticular disease of intestine 73.4 71.7 67.1 763 614 60.2 559 645 1.2 1.1 1.3 <0.001
75+ years
Chronic kidney disease 3773 377.3 369.5 385.0 328.1 328.0 320.5 3355 1.2 1.1 1.2 <0.001
Anxiety and/or depression 2721 272.0 2649 279.0 1779 1778 171.7 1839 1.5 1.5 1.6 <0.001
Hypertension 199.5 199.5 193.1 2059 179.2 179.2 173.1 1853 1.1 1.1 1.2 <0.001
Hearing loss 1943 194.3 188.0 200.6 1584 158.5 1526 1643 1.2 1.2 1.3 <0.001
Dementia 185.0 184.9 178.7 191.1 547 54.7 51.0 583 34 3.1 3.7 <0.001
Constipation 155.6 155.6 149.8 161.3 106.5 106.5 101.5 1114 15 1.4 1.6 <0.001

(Continued)
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Table 1 Continued

Carer Non-carer Carer versus Non-carer
Whole sample Crude Adjusted Cl @] Crude  Adjusted ClI @] Rate CI @] P-value
rate rate low high  rate rate low high  ratio  low high  (difference in
crude rate)

Diabetes 153.6 153.6 1479 159.4 126.9 127.0 1216 1323 1.2 1.1 1.3 <0.001
Cancer (diagnosis in last 5 years) 1225 1225 117.3 127.8 49.0 491 456 525 25 2.3 2.7 <0.001
Atrial fibrillation 119.2  119.2 1141 1244 1025 102.6 97.7 1074 1.2 1.1 1.2 <0.001
Coronary heart disease 116.7 116.7 1116 121.8 86.9 87.0 825 915 13 1.2 1.4 <0.001
Most deprived quintile

Anxiety and/or depression 338.0 287.6 279.1 296.0 237.6 184.2 177.7 190.8 1.6 1.5 1.6 <0.001
Hypertension 131.7 88.1 845 916 1074 709 67.8 740 1.2 1.2 1.3 <0.001
Hearing loss 85.4 74.1 69.2 79.1 632 48.7 450 524 15 1.4 1.7 <0.001
Asthma 70.6 71.0 655 764 638 55.0 506 595 1.3 1.1 1.4 0.010
Chronic kidney disease 96.5 62.1 59.1 65.1 88.1 56.2 534 589 1.1 1.0 1.2 0.007
Diabetes 87.1 60.3 572 634 803 53.9 51.1 56.7 1.1 1.0 1.2 0.020
Irritable bowel syndrome 68.2 54.7 50.8 585 443 332 304 36.1 1.6 1.5 1.8 <0.001
Musculoskeletal disorders 66.9 53.5 495 575 495 35.6 326 386 15 1.3 1.7 <0.001
Constipation 63.3 42.7 39.8 456 406 26.2 240 283 1.6 1.5 1.8 <0.001
Cancer (diagnosis in last 5 years) ~ 50.5 34.1 31.7 365 209 133 118 148 26 2.2 3.0 <0.001
Least deprived quintile

Anxiety and/or depression 2343 209.3 200.3 2183 1455 111.7 105.7 117.7 1.9 1.7 2.0 <0.001
Hypertension 127.1  87.1 833 909 1104 715 683 747 1.2 1.1 1.3 <0.001
Hearing loss 97.2 79.9 742 856 758 56.7 524 611 14 1.3 1.6 <0.001
Chronic kidney disease 1125 68.7 653 72.0 1023 61.0 582 63.7 1.1 1.0 1.2 0.002
Asthma 50.4 54.8 489 60.7 43.1 40.8 36.3 453 1.3 1.1 1.6 0.001
Irritable bowel syndrome 57.1 52.0 47.2 56.8 37.8 31.0 277 344 1.7 1.4 1.9 <0.001
Musculoskeletal disorders 62.3 48.9 444 534 482 353 321 386 14 1.2 1.6 <0.001
Diabetes 63.5 46.1 428 494 60.1 41.2 385 439 1.1 1.0 1.2 0.180
Constipation 53.3 39.3 354 431 38.3 23.8 216 260 1.7 1.4 1.9 <0.001
Cancer (diagnosis in last 5 years) ~ 53.8 38.1 351 411 268 16.9 153 185 23 2.0 2.6 <0.001

conditions amongst non-carers were consistent with unpaid
carers but at a lower prevalence. Amongst the 10 most
prevalent conditions, the greatest difference between unpaid
carers and non-carers were cancer (rate ratio 2.5, 95% CI 2.4—
2.7), anxiety and/or depression (1.7, 1.7-1.8), constipation
(1.7, 1.6-1.8) and musculoskeletal disorders (1.5, 1.4-1.6), see
Table 1.

By age groups and deprivation

Anxiety and/or depression were the most prevalent condition
in all age groups amongst unpaid carers except 75+ years
group, with higher prevalence than non-carers. The difference
between unpaid carers and non-carers decreased with increas-
ing age. Rate ratio for anxiety and/or depression between
unpaid carers and non-carers was 2.3 (95% CI 2.0-2.6) for
under 25 years old and reduced to 1.5 (1.5-1.6) for 45-54 and

over 75 year olds (Table 1). The prevalence of 8 conditions
(amongst the top 10) was higher for unpaid carers living in the
most deprived areas than the least except for hearing loss and
cancer, e.g. anxiety and/or depression (287.6 per 1000 pop-
ulation versus 209.3 per 1000 population) and hypertension
(88.1 versus 87.1). The difference between unpaid carers and
non-carers was marginally higher in the most deprived areas
except for anxiety and/or depression (rate ratios, the most:
the least deprived quintile 1.6: 1.9) (Table 1).

Multimorbidity

Prevalence of multimorbidity was higher in unpaid carers
compared to non-carers at all ages and deprivation quintiles.
Over half of unpaid carers between the age of 64 and 75
live with multimorbidity (533.3 per 1000 population versus
391.9 amongst non-carers). The difference in multimorbidity
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was greatest amongst the younger population and declined
with increasing age. Amongst the most deprived communities,
unpaid carers under 25 had 3.5 times (CI 2.6-4.6) the rate
of multimorbidity compared to non-carers and the rate ratio
reduced to 1.3 (CI 1.2-1.4) for over 75. Within least deprived
communities, rate ratio was 6.1 (CI 3.7-10.6) for under 25 and
reduced to 1.3 (CI 1.2-1.4) for over 75 age group.

Conclusion/discussion

Main finding of this study

This study created a unique and reproducible e-cohort of
unpaid carers in Wales with 91 220 identified. Findings
suggested that unpaid carers experience poorer health
comparing to non-carers and the gap exacerbated amongst
younger groups and in deprived communities. The health
needs of unpaid carers are usually overlooked due to the
focus on the health of the carees and juggling with other
responsibilities.

What is already know to this topic

Previous studies found providing care have detrimental
impact on unpaid carers’ own health and wellbeing, whilst
with limited quantitative evidence.

What this study adds

The e-cohort can be used for rapid analysis in research and
evaluation towards tailor-made support for unpaid carers in
future. From policy making perspective, health services and
policy should take flexible approaches for unpaid carers to
access healthcare and focus on eatly identification and pre-
vention for highlighted groups and conditions.

Limitations of this study

There are certain limitations with this study. The identifi-
cation of unpaid carers in routine data relies on the caring
status to be recognized and recorded in surveys and clinical
records. There ate systematic differences in recording non-
health patient information across healthcate settings. These
barriers contribute to underestimating population size and
bias in quantifying health needs, but highlighting the vital need
of standardized approaches in recognizing and recording
unpaid caring status.
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