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Abstract 248 words currently

Background

Despite epidemiological data on anaemia being available on a global scale, its prevalence in the
United Kingdom is not well described.

Aim
To describe anaemia prevalence and testing patterns for haemoglobin and other blood parameters.
Design and Setting

A descriptive population-based cohort study using data drawn from the Clinical Practice Research
Datalink Aurum database in 2019.

Method

We extracted demographic data for each person who was registered at their current practice during
2019, including linked data on Index of Multiple Deprivation. We calculated anaemia prevalence in
2019 based on World Health Organization specified age and gender thresholds for haemoglobin. We
classified anaemia based on mean corpuscular volume and ferritin. We followed up people with
anaemia for up to one year to investigate longitudinal testing patterns for haemoglobin.

Results

The cohort contained 14 million people. Anaemia prevalence in 2019 was 4.1% (5.1 % females and
3.1% males). Prevalence was higher in people aged >65 years, Black and Asian ethnicities, and
people living in areas with higher social deprivation. Only half of people with anaemia and a mean
corpuscular volume of <100 fL had an accompanying ferritin value recorded. About half of people
with anaemia had a follow-up haemoglobin test within one-year, most of which still indicated
anaemia.

Conclusion

Anaemia is prevalent in the UK with large disparities between levels of demographic variables.
Investigation and follow-up of anaemia is suboptimal in many patients. Health interventions aimed
at improving anaemia investigation and treatment are needed, particularly in the most at-risk
groups.
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How this fits in

e The Global Burden of Disease Study estimates anaemia prevalence in Europe to be 6.0%, but
there are no recent studies in the United Kingdom.

e We estimated a prevalence of 4.1% (5.1 % females and 3.1% males) in England in 2019, but
some demographic groups have much higher prevalence.

e Ferritin testing was not always done in people with microcytic or normocytic anaemia.

e People with a haemoglobin test indicating anaemia did not always seem to be followed up in
primary care.



Introduction

Anaemia is a global health problem. Whilst anaemia prevalence is highest in low-middle income
countries the Global Burden of Disease Study estimated that its prevalence in Western Europe in
2021 was 6.0%.1 The aetiology of anaemia is multifactorial, however iron deficiency, where there are
insufficient stores of iron in the body or an inability to utilise them, remains the commonest cause,
yet is potentially readily treated.? Other causes of anaemia in the general population include
deficiencies of other nutrients (usually B12 or folate), anaemia of chronic disease and inherited
causes. There is less information on the relative proportion of these different aetiologies.3

Anaemia contributes significantly to the morbidity and mortality of a population. ¥*°> Appropriate
diagnosis and treatment is imperative, and tests that are commonly used in the diagnostic work-up
of anaemia, such as haemoglobin (Hb) and serum ferritin, are readily available.  Despite this,
identifying and treating iron deficiency anaema (IDA) can be challenging, partly because ferritin can
be elevated in inflammation. Common underlying causes of iron deficiency include dietary
insufficiency, malabsorption and menorrhagia. However IDA may also be an indication of underlying
gastrointestinal malignancy and endoscopic examination may not always detect these cases.”

Despite epidemiological data on anaemia being available on a global scale, the prevalence in the
United Kingdom (UK) is not well described. The National Institute of Health and Care Excellence
(NICE) states that the prevalence of IDA in the UK is around 3% and 8% for adult males and adult
females respectively. 8 However, sources for these statistics are not obvious. In addition, the few
studies that have examined the management of anaemia in the UK have concluded that anaemia
was being inadequately investigated. ®-1

As part of a programme of research to address the burden of anaemia, this study aims to describe
anaemia prevalence, and patterns of Hb and serum ferritin testing in England. These contemporary
estimates will inform researchers, clinicians, and policy makers so that anaemia and its
consequences can be better addressed. We use the Clinical Practice Research Datalink (CPRD)
Aurum database, which is a database of anonymised data from UK Primary Care, containing records
from 41 million patients registered at 1,489 practices. 12

Methods

The study population consisted of people with acceptable data in CPRD Aurum (February 2022
database) * who were registered in their current practice in 2019 and were born in 2017 or before.
The acceptable flag means that the patient was permanently registered, and that the data meet
basic quality requirements. We excluded people recorded as having indeterminate gender. We
chose 2019 because this predates the COVID-19 pandemic which may have altered typical testing
patterns. We also specified that included patients were eligible for linkage to data on Index of
Multiple Deprivation (IMD) meaning that our study population was restricted to people registered at
practices in England. We used the CPRD Aurum pregnancy register to identify pregnancy dates in
2019. ** We classified ethnicity into five categories (Asian, Black, Mixed, Other, White), *> or missing
in people with no recorded ethnicity codes.

For each patient, we counted the number of Hb tests in 2019 and we extracted the date and lowest
Hb value in 2019. We extracted the concomitant value for mean corpuscular volume (MCV) and the
ferritin value when one was recorded within the next 0-90 days. The 90-day window allowed for
ferritin tests to be done in response to a low Hb. If there was more than one ferritin value, then we
chose the one closest in date to the Hb test.



We used World Health Organization (WHO) age-specific cut-offs for Hb to assess whether patients
had anaemia (130 g/L if male and age >=15 years; 120 if female and age >=15 years; 120 g/L if age
12-14 years; 115 g/L if age 5-11 years; 110 g/L if age<5 years; 110 g/L for Hb tests done in
pregnancy).'® About 29% of pregnancies had no outcome recorded and dates associated with these
pregnancies are more likely to be inaccurate.'” Based on a sensitivity analysis (Supplementary Table
S1) we nevertheless used the same date-specific Hb cut-off for these pregnancies. Analyses were
done separately by gender. We calculated the percentage of people who had at least one Hb test in
2019 and the percentage of those tested who had anaemia. Anaemia prevalence was estimated
from the number of people with anaemia divided by the total number of people (whether or not
they received an Hb test). Prevalence was calculated overall, and stratified by IMD, ethnicity and age
group. We plotted prevalence by 5-year age group for each category of IMD or ethnicity. Confidence
intervals for proportions were calculated using the normal approximation.

We further categorised patients with anaemia according to MCV category (microcytic (<80 fL)
normocytic (80 — 100 fL) macrocytic (>100 fL)). We calculated the percentage of these patients with
low ferritin i.e. iron deficiency anaemia (IDA). We used WHO guidelines for ferritin concentrations
assuming no inflammation (12 pg/L children age <5 years; otherwise 15 pg/L),*® and a cut of 30 pg/L
as a sensitivity analysis to allow for increased ferritin levels where co-existing inflammation may be
present.®1?

We also followed a subpopulation of patients who had an Hb test indicating anaemia in January-
March 2019, for a maximum of one-year. We calculated the percentages who had another Hb test 3-
6 months after that initial test and the percentages of these that remained below the threshold for
anaemia. We did the same for the period 6-12 months after the initial test.

Analyses were done using Stata software. 2°

Results

The study population contained 14,207,841 people, with an approximately equal gender ratio (Table
1). Nearly half the females (over 3.5 million) were age 15-49 years old, representing this population
during their reproductive years. Approximately 9% of these were pregnant in 2019.

Haemoglobin (Hb)

Anaemia prevalence was 5.1% in females and 3.1% in males (4.1% overall). Hb tests were recorded
in 29.1% of females and 20.6% of males, but only 8.7% and 6.7% respectively had more than one
test. The relative frequency of Hb testing increased with age in both sexes (Table 2, Supplementary
Table S2). Anaemia was most common in people aged >65 years. Of those tested in this age group,
25.3% of females and 29.6% of males had low Hb, giving an anaemia prevalence of 13.8% in females
and 16.1% in males. Amongst the 15—49-year-olds, the proportion of females tested was double
that of males (25% and 12.5%, respectively). Furthermore, more tests indicated anaemia in females
than in males, resulting in prevalences of 4.0% of females and 0.5% of males.

Variation in anaemia prevalence between females of different ethnicities was evident from late
childhood (Figure 1). Similar percentages (approximately 30%) of Asian, Black, and White females
received tests in 2019, but within those twice as many Asian and Black females had Hb values below
the threshold for anaemia compared with White females (Table 2, Supplementary Table S2).
Anaemia prevalence was therefore higher in Asian and Black females (9.4% and 10.1% respectively)
compared with White females (4.7%). Prevalence was higher in Black compared with Asian females
up until about age 45 years, but the reverse was true in older females. Anaemia prevalence in



females also increased with social deprivation (Table 2, Supplementary Table S2), and differences
were again evident from around late childhood (Figure 1). Asian and Black males and males living in
areas with higher deprivation also had higher prevalence of anaemia (Table 2, Supplementary Table
S2), although differences were not obvious until after about age 35 years (Figure 1).

Mean corpuscular volume (MCV)

Some 565,098 (96.8%) of the 583,847 people with anaemia had an MCV result on the same day as
their Hb test. The percentage with microcytic anaemia, often indicative of iron deficiency, decreased
with older age. Microcytic anaemia accounted for a higher proportion of anaemia cases in females
than in males from around age 35 years. (Figure 2). However, when we excluded pregnant females,
who tend to have higher MCV measurements in pregnancy, microcytic anaemia accounted for
relatively more anaemia cases in females from around age 15 years (Supplementary Figure S1).
Macrocytic anaemia increased gradually with age up to 7.7% (females) and 10.0% (males) of all
anaemia cases in those aged >65 years (Figure 2).

Ferritin

Within people with anaemia and an MCV result, 266,665 (48.2%) had a ferritin value within 90 days.
Of these ferritin results, 73.8% were on the same day as the Hb and MCV. NICE recommends ferritin
testing to confirm IDA in all people with an MCV of <95fL.8 Only 67.3% and 45.9% of females with
microcytic or normocytic anaemia respectively had ferritin tested (Table 3, Supplementary Table S3).
Equivalent percentages in males were lower, 57.5% and 40.0% respectively. However, nearly 40% of
both males and females with macrocytic anaemia still had a ferritin value recorded.

In females with microcytic or normocytic anaemia who were tested for ferritin, 63.5% and 27.8%
respectively had IDA (Table 3, Supplementary Table S3). When the higher threshold of 30 fL was
applied to allow for inflammation, the percentages of females potentially with IDA were 78.7% and
49.1%, respectively. In males with microcytic or normocytic anaemia only 39.1% and 6.8%
respectively of those tested had IDA. Applying the higher ferritin threshold 57.6% and 19.6 %
respectively may have had IDA.

Females aged 15-49 years made up the majority of people with confirmed IDA (Table 3,
Supplementary Table S3). Most people aged >65 years with anaemia had normocytic anaemia. Only
12.9% (or 31.6% allowing for inflammation) of the females in this age group who were tested for
ferritin and 5.7% (or 18.4% allowing for inflammation) of the males had IDA.

Follow up haemoglobin (Hb) tests

Overall, 34.7% of females with anaemia had another Hb test in the following 3-6 months (Table 4).
Percentages retested increased with age from 14.4% in children to 41.3% in those >65 years old. The
percentage with a retest within 6-12 months was slightly higher but trends were similar. Similar
patterns were seen in males.

Discussion

Summary

The overall anaemia prevalence was 4.1% indicating a burden comparable to those of other common
disorders, such as diabetes or heart disease. Some population groups had much higher prevalence of
anaemia, including older people, people of Black or Asian ethnicity, and those living in areas with
high social deprivation. Females of reproductive age also had higher levels of testing and anaemia.



Differences between ethnic groups and quintiles of IMD were evident in females of reproductive age
as well as in older males and females.

Our data also raises questions about inconsistency in testing. NICE recommends that ferritin should
be checked in everyone with an MCV of less than 95fL. However, many people with microcytic or
normocytic anaemia were missing a corresponding ferritin value. Longitudinal analyses also
suggested that Hb tests indicating anaemia are often not followed up.

Strengths and limitations

The strength of this study is the very large database of real-world data, which allowed a detailed
breakdown of anaemia prevalence and testing. The database is approximately representative of the
population in age and gender distribution.'> However, tests would be conducted for a clinical
indication so anaemia prevalence in our study is for known or suspected anaemia and is likely to be
lower than from prevalence surveys. The degree of underestimation of the population prevalence is
likely to vary with demographic group. Underestimation is most likely to be in those with mild
anaemia symptoms or in those who do not interact with health services.

Full blood counts requested in other healthcare settings may not be incorporated into primary care
records. Therefore we may have missed anaemia in patients receiving care elsewhere, particularly
those with poorer health receiving care in secondary or tertiary centres. A further limitation is that
we reported on pregnant and non-pregnant females together as we plan to research anaemia in
pregnant females separately. We also did not have exact dates for some pregnancies, and
additionally physiological changes in pregnancy mean that anaemia is less straightforward to define
from laboratory tests.?! Overall, we may have slightly over-estimated anaemia prevalence in
females aged 15-49 years.

Comparison with existing literature

Our overall estimate of anaemia prevalence is slightly lower than the 6.0% from the GBD study. *
Higher prevalence of anaemia at older age, in females of reproductive age, in Black and Asian
ethnicities, and at higher levels of social deprivation are broadly consistent with our understanding
of anaemia on a global scale.??23

We found that 14-16% of people in the >65 years age group had anaemia, which is consistent with a
systematic review of studies done in various settings in developed countries and probably associated
with chronic disease and inflammation.?* Our findings for this age group are also like those of a study
done on older primary care patients with full blood counts in Oxfordshire in 2012-2013,° not only in
the prevalence of anaemia but also in the degree of incompleteness of ferritin testing and lack of
follow-up for further Hb testing.

One population based cross-sectional study of European and Asian populations in Newcastle (UK
found anaemia to be more prevalent in females of Asian ethnicity than those of White ethnicity.?
We could not find any other UK studies of anaemia by age group and ethnicity. Data from the United
States National Health and Nutrition Examination Survey reported similarly wide differences in
anaemia prevalence in older people of Black ethnicity compared to White,?® and between Black and
White ethnicities in females of reproductive age.?” Causes of differences in anaemia prevalence
between ethnicities are likely to be multifactorial including higher rates of menorrhagia in Black
females, differences in social deprivation, diet, prevalence of other chronic diseases and of inherited
causes of anaemia.?830



Implications for research and practice

This study has highlighted a high burden of anaemia throughout all ages, with public health
implications for better understanding the consequences, and for implementing strategies for
optimal diagnosis and management.

Differences in anaemia prevalence between ethnicities and levels of social deprivation that vary with
age and gender may be due to multiple underlying factors, and disentangling these influences should
be a priority for further research.3%3! Investigation of high anaemia prevalence and its management
in Black and Asian females of reproductive age is of particular importance given the association of
anaemia with poorer pregnancy outcomes and clinical guidelines already emphasise early detection
and treatment of anaemia in pregnancy.?! Our results suggest that there should also be emphasis on
diagnosing and managing anaemia prior to pregnancy particularly in these high risk groups. The
increase in macrocytic anaemia in people aged >65 years may be due in part to the increase in
disorders such as myelodysplasia,?! and monitoring older patients with macrocytic anaemia may
help to understand and predict bone marrow disorders.3?

Around half of people with microcytic or normocytic anaemia had a ferritin test result recorded even
though NICE recommends testing in all people with an MCV of <95fL.8 This represents a missed
opportunity for identification of IDA and treatment initiation which clinicians can address. Further
research using primary care records could tell us whether patients who do not have a ferritin result
are also less likely to be prescribed iron and to have a persistent anaemia at 3-12 months. Primary
care data and linked secondary care data could be used to evaluate treatment and patient outcomes
following an initial diagnosis of anaemia in primary care and how prompt treatment can influence
outcomes. For example, patients are often seen primary care during preparation for surgery, and
anaemia is a risk factor for poorer surgical outcomes in tertiary settings.33> Most ferritin tests were
recorded on the same date as an Hb value, the utility and cost-effectiveness of routinely testing
ferritin at the same time as Hb should also be investigated. This could have the added benefit of
detecting patients with iron deficiency without anaemia which is increasingly being recognised as a
clinical condition requiring treatment.3*

Our findings also suggest that there may be a longitudinal burden of under investigated and
untreated anaemia over the life-course. However, lack of follow-up Hb tests for people with an
initial low Hb may not necessarily indicate that there was no intervention as the Hb may have been
borderline, symptoms may have improved without treatment or follow-up may have been in
secondary care. Nevertheless, we need research to further understand why some low Hb results do
not appear to be followed up.

In summary, our data indicate a high prevalence of anaemia in the UK population, with many areas
of research needed. Primary care offers the ideal setting to detect and manage anaemia accordingly,
which may prevent poor health from occurring downstream. There appears to be suboptimal
adherence to published guideline particularly in relation to performing additional tests (e.g. ferritin)
when indicated. An implementation science approach may be required to address this. Predictive
models e.g. machine learning algorithms could be developed to identify at-risk individuals so they
can be treated in a timely manner.
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Figure Legends

Figure 1. Anaemia prevalence by (A) ethnicity, and (B) quintile of Index of Multiple Deprivation
(IMD). Anaemia prevalence was calculated for each five-year age group as the number of people
with haemoglobin below the age and gender specific threshold in the category, divided by the total
in the population for that category. Values are plotted at the lower end of each five-year age group
category and interpolated by straight lines. People with missing IMD were excluded from panel (B).
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Figure 2. Classification of anaemia by category of mean corpuscular volume (MCV). Percentages in
each MCV category were calculated separately by age group and gender. Age groups are 1-14 years,
and then 5-year age groups from age 15 years. Values are plotted at the lower end of each five-year
age group category and interpolated by straight lines.
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Table 1. Characteristics of the study population and frequency of haemoglobin (Hb) testing in 2019. Statistics are n
(%).

Gender
Female Male
N 7,121,614 (100%) 7,086,227 (100%)
Age category
1-4years 331,318 (4.7%) 346,202 (4.9%)
5-11years 586,881 (8.2%) 615,077 (8.7%)
12 - 14 years 234,626 (3.3%) 243,913 (3.4%)
15— 49 years 3,523,355 (49.5%) 3,570,156 (50.4%)
50 - 65 years 1,293,689 (18.2%) 1,344,887 (19.0%)
>65 years 1,151,745 (16.2%) 965,992 (13.6%)
Ethnicity category
Asian 607,897 (8.5%) 621,011 (8.8%)
Black 303,876 (4.3%) 297,025 (4.2%)
Mixed 141,484 (2.0%) 132,185 (1.9%)
Other 116,708 (1.6%) 124,376 (1.8%)
White 4,831,857 (67.8%) 4,513,732 (63.7%)
Missing 1,119,792 (15.7%) 1,397,898 (19.7%)
Quintile of Index of Multiple
Deprivation
1 (Least deprived) 1,420,788 (20.0%) 1,380,397 (19.5%)
2 1,425,495 (20.0%) 1,401,778 (19.8%)
3 1,398,949 (19.6%) 1,385,188 (19.5%)
4 1,501,449 (21.1%) 1,513,539 (21.4%)
5 (Most deprived) 1,368,704 (19.2%) 1,398,898 (19.7%)
Missing 6,229 (0.1%) 6,427 (0.1%)

Pregnancy in 2019
No pregnancy
Pregnancy
Number of Hb tests in 2019

6,806,745 (95.6%)
314,869 (4.4%)

7,086,227 (100.0%)
0 (0.0%)

0 5,051,013 (70.9%) 5,627,588 (79.4%)
1 1,441,976 (20.2%) 1,053,253 (14.9%)
2 406,591 (5.7%) 261,590 (3.7%)
3 124,600 (1.7%) 78,807 (1.1%)
4 46,167 (0.6%) 30,841 (0.4%)
>5 51,267 (0.7%) 34,148 (0.5%)




Table 2. Prevalence of haemoglobin (Hb) testing in the study population in 2019 and of test results
below the threshold for anaemia

N At least one Hb At least one Hb Prevalence of
test n (%) test below anaemia (%)?
anaemia threshold
n (%)
Female
All 7,121,614 2,070,601 (29.1) 363,438 (17.6) (5.1)
Age category
1-4years 331,318 7,640 (2.3) 992 (13.0) (0.3)
5—-11years 586,881 24,088 (4.1) 1,949 (8.1) (0.3)
12 — 14 years 234,626 25,327 (10.8) 3,790 (15.0) (1.6)
15 - 49 years 3,523,355 882,444 (25.0) 138,216 (15.7) (3.9)
50 — 65 years 1,293,689 503,741 (38.9) 59,863 (11.9) (4.6)
>65 years 1,151,745 627,361 (54.5) 158,628 (25.3) (13.8)
Ethnicity category
Asian 607,897 186,723 (30.7) 56,835 (30.4) (9.3)
Black 303,876 89,069 (29.3) 30,422 (34.2) (10.0)
Mixed 141,484 30,825 (21.8) 6,760 (21.9) (4.8)
Other 116,708 27,879 (23.9) 5,806 (20.8) (5.0)
White 4,831,857 1,513,065 (31.3) 225,222 (14.9) (4.7)
Missing 1,119,792 223,040 (19.9) 38,393 (17.2) (3.4)
Quintile of IMDP
1 (Least deprived) 1,420,788 407,477 (28.7) 60,677 (14.9) (4.3)
2 1,425,495 414,915 (29.1) 65,182 (15.7) (4.6)
3 1,398,949 405,608 (29.0) 69,666 (17.2) (5.0)
4 1,501,449 427,443 (28.5) 81,879 (19.2) (5.5)
5 (Most deprived) 1,368,704 413,672 (30.2) 85,816 (20.7) (6.3)
Male
All 7,086,227 1,458,639 (20.6) 220,409 (15.1) (3.1)
Age category
1-4years 346,202 9,384 (2.7) 1,409 (15.0) (0.4)
5-11years 615,077 22,206 (3.6) 1,644 (7.4) (0.3)
12 - 14 years 243,913 14,112 (5.8) 674 (4.8) (0.3)
15 - 49 years 3,570,156 447,557 (12.5) 19,224 (4.3) (0.5)
50 — 65 years 1,344,887 440,583 (32.8) 42,179 (9.6) (3.1)
>65 years 965,992 524,797 (54.3) 155,279 (29.6) (16.1)
Ethnicity category
Asian 621,011 128,058 (20.6) 18,983 (14.8) (3.1)
Black 297,025 55,979 (18.8) 10,792 (19.3) (3.6)
Mixed 132,185 17,212 (13.0) 2,164 (12.6) (1.6)
Other 124,376 18,522 (14.9) 1,853 (10.0) (1.5)
White 4,513,732 1,069,031 (23.7) 161,823 (15.1) (3.6)
Missing 1,397,898 169,837 (12.1) 24,794 (14.6) (1.8)
Quintile of IMDP
1 (Least deprived) 1,380,397 291,709 (21.1) 43,237 (14.8) (3.1)
2 1,401,778 298,671 (21.3) 45,066 (15.1) (3.2)
3 1,385,188 286,461 (20.7) 43,296 (15.1) (3.1)
4 1,513,539 296,128 (19.6) 44,656 (15.1) (3.0)
5 (Most deprived) 1,398,898 284,603 (20.3) 44,010 (15.5) (3.1)

a Anaemia prevalence is the number of people with Hb below the threshold for anaemia divided by total
number of people in the stratum (N)
b Excludes people with missing IMD (Index of Multiple Deprivation)



Table 3. Ferritin testing in people with anaemia by category of mean corpuscular volume (MCV)?
Age category N in MCV category  Tested for ferritin Ferritin Ferritin <30 pug/L n
n (%) below WHO age- (%)
specific cut-offs n

(%)

Female

MCV<80 fL

All ages 78,648 52,936 (67.3) 33,611 (63.5) 41,687 (78.7)
1- 14 years 3,691 2,594 (70.3) 1,518 (58.5) 2,013 (77.6)
15 — 49 years 46,401 32,954 (71.0) 23,250 (70.6) 27,777 (84.3)
50 — 65 years 11,957 7,376 (61.7) 3,997 (54.2) 4,989 (67.6)
>65 years 16,599 10,012 (60.3) 4,846 (48.4) 6,908 (69.0)
MCV 80-100 fL

All ages 256,576 117,706 (45.9) 32,705 (27.8) 57,791 (49.1)
1- 14 years 2,688 1,642 (61.1) 762 (46.4) 1,193 (72.7)
15 - 49 years 84,523 45,976 (54.4) 21,175 (46.1) 32,872 (71.5)
50 - 65 years 43,358 19,085 (44.0) 4,202 (22.0) 7,621 (39.9)
>65 years 126,007 51,003 (40.5) 6,566 (12.9) 16,105 (31.6)
MCV >100 fL

All ages 17,343 6,904 (39.8) 185 (2.7) 790 (11.4)
Male

MCV<80 fL

All ages 23,762 13,666 (57.5) 5,341 (39.1) 7,872 (57.6)
1- 14 years 2,498 1,572 (62.9) 611 (38.9) 1,046 (66.5)
15 — 49 years 5,227 2,972 (56.9) 1,063 (35.8) 1,322 (44.5)
50— 65 years 6,087 3,395 (55.8) 1,467 (43.2) 1,981 (58.4)
>65 years 9,950 5,727 (57.6) 2,200 (38.4) 3,523 (61.5)
MCV 80-100 fL

All ages 169,585 67,823 (40.0) 4,608 (6.8) 13,279 (19.6)
1- 14 years 883 453 (51.3) 44 (9.7) 189 (41.7)

15 — 49 years 11,909 4,786 (40.2) 517 (10.8) 1,027 (21.5)
50 - 65 years 31,178 12,708 (40.8) 1,207 (9.5) 2,893 (22.8)
>65 years 125,615 49,876 (39.7) 2,840 (5.7) 9,170 (18.4)
MCV >100 fL

All ages 19,184 7,630 (39.8) 50 (0.7) 314 (4.1)

a 10,871 females and 7,878 males had anaemia but missing MCV and so are not included in the table



Table 4. Retesting of haemoglobin (Hb) in people with an Hb below the threshold for anaemia in January to March 2019. Time periods 3-6 months and 6-12 months after
the initial low Hb were considered.

Retested (n) Retested % (95% Cl) Hb still below Hb still below
anaemia threshold anaemia threshold
Anaemia (N) (n) (%) (95% Cl)
Female
3-6 months from initial test?
All ages 116,990 40,659 34.8 (34.5 to 35.0) 28,354 69.7 (69.5 to 70.0)
1- 14 years 1,867 332 17.8 (16.0 to 19.5) 168 50.6 (48.3 to 52.9)
15 -49 years 40,922 10,310 25.2 (24.8 to 25.6) 5,648 54.8 (54.3 to 55.3)
50 - 65 years 19,451 7,417 38.1(37.4 to 38.8) 5,079 68.5 (67.8 to 69.1)
>65 years 54,750 22,600 41.3(40.9t041.7) 17,459 77.3 (76.9 to 77.6)
6-12 months from initial test®
All ages 112,686 56,358 50.0 (49.7 to 50.3) 37,684 66.9 (66.6 to 67.1)
1- 14 years 1,834 428 23.3(21.4 to 25.3) 209 48.8 (46.5 to 51.1)
15 — 49 years 39,895 14,923 37.4 (36.9 to 37.9) 8,162 54.7 (54.2 to 55.2)
50 - 65 years 19,011 10,324 54.3 (53.6 to 55.0) 6,622 64.1 (63.5 to 64.8)
>65 years 51,946 30,683 59.1 (58.6 to 59.5) 22,691 74.0 (73.6 to 74.3)
Male
3-6 months from initial test?
All ages 74,005 27,976 37.8 (37.5t0 38.2) 22,555 80.6 (80.3 to 80.9)
1- 14 years 1,220 171 14.0 (12.1 to 16.0) 79 46.2 (43.4 t0 49.0)
15 — 49 years 5,759 1,544 26.8 (25.7 to 28.0) 989 64.1 (62.8 to 65.3)
50 - 65 years 13,298 4,691 35.3 (34.5to0 36.1) 3,294 70.2 (69.4 to 71.0)
>65 years 53,728 21,570 40.1 (39.7 to 40.6) 18,193 84.3 (84.0 to 84.7)
6-12 months from initial test®
All ages 70,294 39,136 55.7 (55.3 to 56.0) 30,163 77.1(76.8to 77.4)
1- 14 years 1,189 227 19.1 (16.9to 21.3) 96 42.3 (39.5 to 45.1)
15—-49 years 5,612 2,154 38.4 (37.1t0 39.7) 1,266 58.8 (57.5t0 60.1)
50 — 65 years 12,895 6,821 52.9 (52.0 to 53.8) 4,525 66.3 (65.5 to 67.2)
>65 years 50,598 29,934 59.2 (58.7 to 59.6) 24,276 81.1(80.8 to 81.4)

a Excludes people who were no longer in the cohort 3 months after the initial low Hb result
b Excludes people who were no longer in the cohort 6 months after the initial low Hb result



