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Abstract 

Background  Anxiety is a prevalent condition with a substantial associated burden of morbidity. Previous literature 
investigating effects of anxiety on mortality rates has found conflicting results. This is in part due to inadequate con-
sideration of comorbid depression as a confounder and analysing sub-types of anxiety together. The objective of this 
study was to compare mortality risks in people diagnosed with anxiety.

Methods  We undertook a retrospective cohort study using the ‘The Health Improvement Network’ database (a UK 
primary care dataset) between 1st January 2005 to 1st January 2018. 345 903 patients with anxiety (exposed group) 
were matched to 691 449 unexposed patients. Cox regression analyses were used to adjusted hazard ratios (HRs) for 
mortality risk.

Results  During the study period 18 962 patients (5·5%) died in the exposed group compared to 32 288 (4·7%) in 
the unexposed group. This translated into a crude HR for all of 1·14 (95% CI 1·12 − 1·16), which remained significant 
after adjustment for key co-variates (including depression) giving a final HR of 1·05 (95% CI 1·03 − 1·07). When broken 
down by sub-type of anxiety (10·3% (35, 581) had phobias, 82·7% (385,882) has ‘other’ types, and 7·0% (24,262) had 
stress related anxiety) there were markedly different effect sizes. The adjusted model for the stress-related anxiety 
sub-type demonstrated a HR of 0·88 (95% CI 0·80 − 0·97). Conversely, the HR was increased in ‘other’ sub-types to 1·07 
(95% CI 1·05 − 1·09) and non-significant in phobia types of anxiety.

Conclusion  A complex relationship is found between anxiety and mortality. The presence of anxiety slightly 
increased the risk of death, but this risk varies depending on the type of anxiety diagnosed.
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Introduction
Anxiety encompasses a heterogeneous group of men-
tal illnesses, often managed in primary care. A 2013 
UK survey found the weekly prevalence of anxiety was 
6.6% and a 2020 study using UK Biobank data found the 
lifetime prevalence of anxiety was 7%  [1, 2]. There are 
several sub-types of anxiety, with International Classi-
fication of Disease criteria (ICD-10) broadly classifying 
the most common sub-types as: F40 phobias, F41 “other” 
types (including generalised anxiety disorder [GAD] and 
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panic), F42 obsessive-compulsive disorder (OCD), and 
F43 stress-related (including post-traumatic stress dis-
order [PTSD]) [3]. GAD is the most frequently reported 
mental health disorder in the UK [4].

The mortality and morbidity effects of anxiety are 
profound and it has been described that the popula-
tion attributable risk for excess mortality due to anxiety 
is 4.3%, higher than even that of psychosis (0.63%) [5]. 
Whereas, while the relationship between severe mental 
illness (SMI) and increased mortality rates (MR)/ mor-
tality rate ratio (MRR) is well documented and showing 
a consistent relationship, the association between anxi-
ety and mortality is less well studied and the effect size 
reported appears inconsistent [6–14]. It has been pre-
viously noted that large studies are required to appro-
priately power any future investigation examining this 
relationship [6].

A systematic review found the pooled relative risk 
for mortality attributable to anxiety to be 1·43 (95% CI 
1·24 − 1·64), however, this was limited as it lacked con-
trol for important confounders such as comorbid mental 
ill health [5]. An alternative systematic review including 
prospective cohort studies which also was able to con-
trol for comorbid depression found the overall HR of 
mortality in patients diagnosed with anxiety when com-
pared to controls to be non-significant (HR 1·01, 95% CI 
0·96 − 1·06) [12]. One UK study investigated the effects 
of questionnaire validated anxiety and mortality and 
found a non-significant effect with a HR of 1·05 (95% 
CI 0·96 − 1·14) [10]. Similarly, anxiety disorders were 
not found to have any excess mortality risk after adjust-
ing for comorbid depression in another European study 
(Finnish population) [11]. A previous review has sug-
gested that the null results may have been due to the dif-
ferent sub-types of anxiety being studied together [12]. 
The only study the authors were able to identify which 
clearly delineated risk between different sub-types of 
anxiety included data taken from a Danish patient reg-
istry [6]. In this study, MRRs for different anxiety sub-
types (acute stress reaction, agoraphobia, GAD, panic 
disorder, post-traumatic stress disorder, social phobia 
and specific phobias) were significantly increased with 
estimates varying from 1·31 to 1·69 (dependent on type 
of anxiety) illustrating a differential effect [6]. However, 
the findings from this study may not be generalisable to 
the risks associated to anxiety which presents in primary 
care as this dataset was largely derived from second-
ary care hospital and in-patient psychiatry attendances. 
Of note, another more recent UK study using a British 
Birth cohort attempted to assess how affective symp-
toms (including anxiety) over the life course relates with 
all-cause mortality risk [15]. Of note, this study exam-
ined other potential confounders which may play a role 

in this relationship (beyond comorbid depression), such 
as but not limited to wider comorbidities, anxiolytic use, 
smoking, diet among other factors [15]. Such broader 
confounders have also been acknowledged as potential 
confounders in the relationship between anxiety and 
mortality and when adjusted for in global settings gener-
ally reduces the effect size describing the risk of mortal-
ity in patients with anxiety [16].

To date, to the authors knowledge there has not been 
a UK-based retrospective cohort study based in primary 
care settings investigating the mortality risks associated 
with an anxiety diagnosis, whilst considering the effect of 
both comorbid depression and sub-types of anxiety. This 
is important to clarify as the largest burden of anxiety 
occurs in a primary care setting, and the risks associated 
with the disease are important to guide physical health 
support that may be required.

Methods
Study design, population and data source
A retrospective open cohort study, utilising quantitative 
data from ‘The Health Improvement Network’ (THIN) 
database, was conducted comparing patients with coded 
anxiety diagnoses (exposed group) to unexposed patients. 
Patients who were over the age of 18 years were eligible 
for cohort entry, and the study period was set between 
1st January 2005 to 1st January 2018.

THIN database contains anonymised electronic 
records taken from over 700 general practices using 
Vision software [17]. Patients in the dataset are deemed 
to be representative of the general population [18]. Data 
relating to symptoms, examinations and diagnoses are 
recorded using a hierarchical clinical coding system 
called Read codes [19].

To mitigate the risk of under-recording of the out-
come of interest and ensure data quality, GPs were only 
included from the later of the following dates: 1 year 
after installation of Vision software systems or acceptable 
mortality recording date (the date, or patient registration 
date into the practice [20]. Data extraction was facilitated 
using DExtER, a software tool designed to support the 
extraction, transformation and loading of datasets for 
epidemiological purposes [21]. To mitigate the risk of 
under-recording of the outcome of interest and ensure 
data qualityGPs from the later of the following dates: 1 
year after or.

Exposure and outcome definition
The exposure was a Read code recorded diagnosis of any 
incident anxiety disorder (meaning the anxiety diagnosis 
was given during the study period). Read codes that may 
indicate anxiety diagnoses were assessed for their suit-
ability and sub-typed according to the ICD-10 [3] criteria 
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by the author who is a qualified psychiatrist and has been 
previously used in research [22–28]. Coding for anxiety 
has been previously validated in UK primary care data 
[29–31]. The outcome measure was all-cause mortality.

Read code lists can be found from Additional file 1.

Selection of unexposed group and follow up period
Exposed patients were matched by age (± one year) and 
gender to two unexposed participants from the same 
general practice (GP) who did not have a recorded diag-
nosis of anxiety. This selection formed the primary 
cohort.

The index date (when follow-up measurement began) 
was defined as a year after the anxiety disorder was diag-
nosed in the exposed group. This was done to exclude 
end-of-life anxiety diagnoses where there may be issues 
with reverse causality i.e. known expected deaths causing 
anxiety in the patient. For the unexposed group the cor-
responding exposure patient’s index date was assigned to 
avoid immortality time bias [32]. The patients were then 
followed-up until the exit date, defined as the earliest of 
the following censoring events: patient transferred out of 
the practice, patient death (outcome of interest), practice 
leaves the Vision system/THIN database or the study end 
date.

Co‑variates
The following co-variates at baseline were consider-
ing in our modelling due to their independent associa-
tion with mortality: age, gender, ethnicity, alcohol use, 
smoking status, Charlson Comorbidity Index (CCI) [33], 
Townsend deprivation index [34], depression or other 
SMI. The absence of a smoking status was taken to indi-
cate non-smoking status, as has been found consistently 
in previous primary care research [35]. For Townsend 
deprivation quintiles, ethnicity and drinking status a 
missing category was used in the analysis.

Data analysis
STATA version SE 15 (Statacorp 2017) was used for 
the analysis, with statistical significance set at p < 0.05 
(two-sided).

Cox proportional hazard models (assumptions were 
tested and no violations noted) were used to calculate 
crude HRs and adjusted HRs. These models were con-
structed in a sequence of pre-defined steps, which had 
been selected based on their known importance from 
previous work and as such deemed both clinically impor-
tant and explanatory.

The steps in adjustment were: (1) matched demo-
graphic factors (age, gender) (2) other demographic fac-
tors (ethnicity, deprivation [as measured by Townsend 
deprivation quintiles] (3) behavioural factors (alcohol 

use, smoking status) (4) comorbid mental illness (depres-
sion, SMI), and (5) physical comorbidity (as measured by 
the CCI). Sensitivity analyses were performed for each 
sub-type of anxiety with their respective controls in the 
same steps.

Individual covariates effects were considered in the 
reported model, which did not include ethnicity as over 
half of the data were missing for this variable. The pair-
wise analyses for the anxiety sub-types were limited to 
those whose numbers accounted for greater than 1% of 
the database.

Table 1  Baseline characteristics of participants

Numbers are counts (percentages) unless otherwise stated

The Mann-Whitney U-test was conducted for continuous parameters and Χ2 for 
categorical variables

SMI Severe mental illness, IQR Interquartile range

Characteristics Unexposed group Exposed group

Total cohort 691 449 345 903

Number of deaths 32 288 (4·7) 18 962 (5·5)

Follow-up, median (IQR) years 4·3 (1·7–8·1) 4·5 (1·9 − 8·4)

Age, median (IQR) years 43·0 (31·5–56·4) 43·0 (31·5–56·4)

Male 245 919 (35·6) 122 980 (35·6)

Ethnic group
  Black 7 570 (1·1) 2 218 (0·6)

  Mixed race 2 018 (0·3) 979 (0·3)

  White 247 556 (35·8) 137 640 (39·6)

  Other 5 107 (0·7) 1 381 (0·4)

  South Asian 11 884 (1·7) 4 087 (1·2)

  Missing 417 314 (60·4) 200 154 (57·9)

Townsend deprivation quintile
  1 (least deprived) 154 245 (22·3) 69 425 (20·1)

  2 130 804 (18·9) 61 111 (17·7)

  3 126 405 (18·3) 63 231 (18·3)

  4 110 137 (15·9) 59 887 (17·3)

  5 (most deprived) 80 121 (11·6) 47 240 (13·7)

Missing 89 737 (13·0) 45 009 (13·0)

Current smoker 141 762 (20·5) 98 779 (28·6)

Alcohol use
  Non-drinker 107 507 (15·6) 57 456 (16·6)

  Light-moderate drinker 420 498 (60·8) 210 698 (60·9)

  Heavy drinker 19 434 (2·8) 23 458 (6·8)

  Missing 144 010 (20·8) 54 291 (15·7)

Comorbid depression 72 824 (10·5) 171 294 (49·5)

Comorbid SMI 5 139 (0·7) 6 796 (2·0)

Charlson comorbidity index
  0 (no comorbidities) 518 737 (75·0) 239 378 (69·2)

  1 123 192 (17·8) 75 709 (21·9)

  2 32 699 (4·7) 19 605 (5·7)

  3 10 582 (1·5) 6 990 (2·0)

  4 3 428 (0·5) 2 222 (0·6)

  ≥5 2 811 (0·4) 1 999 (0·6)
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Results
A total of 345 903 patients had a coded incident anxiety 
diagnoses during the study period who were matched by 
age and gender to 691 449 unexposed patients. The total 
study time for all the participants was 5 528 153 person 
years. A greater proportion of the exposed group were more 
deprived, current smokers, heavy drinker and had a high 
proportion of comorbid mental and physical illness. More 
details can be seen in Table 1. The subtypes of anxiety were 
distributed as: 10·3% (35, 581) phobias, 82·7% (385,882) 
‘other’ types, and 7·0% (24,262) stress related. The remain-
ing sub-types accounted for less than 1% of all anxiety cases, 
and so were not considered in the sub-type analysis.

There were 32 288 deaths in the exposed group com-
pared to 18 962 in the exposed group. Taking into con-
sideration person years follow, this related to a crude 
mortality rate in the unexposed group was 8·9 per 1 000 
person years compared to 10·1 per 1 000 person years 
in the exposed group. This translated into a crude HR of 
1·14 (95% CI 1·12 − 1·16) depicted in Fig. 1; Table 2.

Dependent on the adjustment model used, the analy-
sis showed an excess mortality of between 5 and 20%. 
The largest drop in risk occurred after depression and 
SMI were included in the model. See Table 2 for further 
details. The fifth model demonstrating an adjusted HR 
of 1·05 (95% CI 1·03 − 1·07) is shown in further detail 
in Table 3. All of the covariates had larger effects on the 
mortality rate than anxiety alone. 

The raised mortality associated with anxiety may not be 
as substantial as that associated with some other mental 
ill health conditions, due to the prevalence of anxiety, this 
still translates into a substantial preventable public health 
burden. Further research should aim to examine bio-psy-
cho-social pathways responsible for the inflated mortal-
ity rates to identify any suitable targets for interventions 
which may include more stringent monitoring of physical 
health and lifestyle choices made by patients diagnosed 
with anxiety.

Fig. 1  Nelson-Aalen cumulative hazard function associated with unexposed and exposed patients (Analysis time in years)

Table 2  Hazard ratios (HR) for death in participants with a 
diagnosis of anxiety

HR adjusted for model 1: age and sex;

model 2: age, sex, ethnicity and Townsend deprivation quintile;

model 3: age, sex, ethnicity, Townsend deprivation quintile, alcohol and smoking 
use;

model 4: age, sex, ethnicity, Townsend deprivation quintile, alcohol use, smoking 
use, comorbid depression and SMI;

model 5: age, sex, ethnicity, Townsend deprivation quintile, alcohol use, smoking 
use, comorbid depression and SMI, CCI

Model HR (95% CI)

Crude HR 1·14 (1·12 − 1·16)

Adjusted: model 1 1·20 (1·17 − 1·22)

Adjusted: model 2 1·19 (1·17 − 1·21)

Adjusted: model 3 1·14 (1·12 − 1·17)

Adjusted: model 4 1·07 (1·05 − 1·09)

Adjusted: model 5 1·05 (1·03 − 1·07)
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When examining subtypes of anxiety, it appeared 
phobic anxieties showed no significant association with 
mortality, whereas stress-related conditions appeared to 
reduce mortality risk only after full adjustment with a HR 
of 0·89 (95% CI 0·80 − 0·98). ‘Other’ F41 diagnoses signifi-
cantly raised the adjusted HR to 1·07 (95% CI 1·05 − 1·10) 
and remained significant throughout all of the models. 
See Table 4 for further details.

The clinically important model (model 5), excluding 
ethnicity, and its effects on all the covariates for each 
of the three anxiety sub-types is shown in Table 5. This 
shows similar effects of the covariates as found with the 
combined anxiety results, except being anxious is pro-
tective for stress-related anxieties but has no effect in 
phobias. Additionally, it appears the effect of the relation-
ship between SMI and mortality varies as a confounder 
between the subtypes of anxiety. In stress-related anxiety, 
SMI has a much greater impact than in phobia or other 
anxiety types.

Discussion
Summary
To the authors knowledge this was the first study inves-
tigating the mortality risks associated with an anxiety 
diagnosis, whilst considering the effect of both comorbid 
depression and sub-types in a UK primary care database. 
Our results showed a crude 14% increase in the risk of 
mortality when diagnosed with anxiety, dropping to a 
smaller but still significant increase of 5% after adjust-
ment. For the sub-types, only the ‘other’ types of anxiety 
increased mortality risks, with a 7% increase following 
adjustment. There was evidence for stress-related con-
ditions leading to a 12% reduction in risk at this level of 
adjustment. The substantial drop in risk when account-
ing for important covariates demonstrates that co-associ-
ated conditions play an important role in the relationship 
between anxiety and mortality.

Table 3  Full model for adjusted: model 5

Adjusted to include: age, sex, Townsend deprivation quintile, alcohol and 
smoking use, comorbid depression and severe mental illness, and Charlson 
comorbidity indicator·
SMI Severe mental illness
a  reference is male
b  reference is 1st deprivation quintile
c  reference is non-drinker
d  reference is non-smoker
e  reference is no depression
f  reference is no SMI
g  reference is Charlson Index Score of 0

Covariate HR (95% CI)

Anxiety 1·05 (1·03 − 1·07)

Age 1·10 (1·10 − 1·10)

Sexa 0·73 (0·72 − 0·74)

Townsend deprivation quintileb

  2 1·13 (1·10 − 1·16)

  3 1·19 (1·15 − 1·22)

  4 1·35 (1·32 − 1·39)

  5 1·46 (1·42 − 1·51)

  Missing 1·17 (1·13 − 1·21)

Use of alcoholc

  Light-moderate drinker 0·83 (0·81 − 0·85)

  Heavy drinker 1·76 (1·69 − 1·82)

  Missing 1·12 (1·09 − 1·16)

Current smokingd 1·85 (1·81 − 1·89)

Comorbid depressione 1·09 (1·07 − 1·12)

Comorbid SMIf 1·48 (1·40 − 1·57)

Charlson Indexg

  1 1·59 (1·55 − 1·62)

  2 2·06 (2·01–2·11)

  3 2·53 (2·45 − 2·62)

  4 3·18 (3·03–3·34)

  5 or more 5·06 (4·83 − 5·31)

Table 4  Hazard ratios (HR) for death in participants with a diagnosis of phobic, ‘other’ or stress-related anxiety sub-types

HR adjusted for:

model 1: age and sex;

model 2: age, sex, ethnicity and Townsend deprivation quintile; 

model 3: age, sex, ethnicity, Townsend deprivation quintile, alcohol and smoking use;

model 4: age, sex, ethnicity, Townsend deprivation quintile, alcohol and smoking use, comorbid depression and SMI;

model 5: age, sex, ethnicity, Townsend deprivation quintile, alcohol and smoking use, comorbid depression and SMI, and CCI

Model Phobia HR (95% CI) Other anxiety HR (95% CI) Stress-related HR (95% CI)

Crude HR 1·05 (0·98 − 1·12) 1·15 (1·13 − 1·18) 0·96 (0·87 − 1·06)

Adjusted: model 1 1·06 (0·99 − 1·13) 1·22 (1·18 − 1·24) 0·98 (0·89 − 1·08)

Adjusted: model 2 1·04 (0·98 − 1·12) 1·21 (1·19 − 1·24) 0·97 (0·88 − 1·06)

Adjusted: model 3 1·02 (0·95 − 1·09) 1·17 (1·14 − 1·19) 0·92 (0·84 − 1·02)

Adjusted: model 4 1·00 (0·93 − 1·07) 1·09 (1·07 − 1·12) 0·89 (0·81 − 0·99)

Adjusted: model 5 0·98 (0·91 − 1·05) 1·07 (1·05 − 1·10) 0·89 (0·80 − 0·98)
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Strengths and limitations
The findings of this study should be considered in light 
of its limitations. Due to the retrospective nature of the 
study, the study is limited by the accuracy of contempo-
raneous recording. Regarding the sub-types, GAD and 
panic disorder (which would account for most of the 
“other” diagnoses) are thought to account for around 
50% of all anxiety diagnoses, with phobias accounting for 
around 10%, and OCD accounting for around 1% [36]. 
Our data contained about 80% “other” types, with 10% 
phobias and less than 1% for OCD. Hence, the phobia 
data appears to be more reliable than that for the other 
sub-types. This may have occurred for several reasons: 
coding inaccuracy, diagnoses being more accurately sub-
typed in secondary care, or the ‘other’ category being 
used secondarily to its rather inherent sounding generic 
nature. Hence, although the findings indicate that there 
may be differences between the sub-types that warrant 

further investigation, the diagnostic typing is probably 
not entirely clinically accurate according to ICD-10 cri-
teria. However, it does reflect how coding occurs in pri-
mary care settings, and so still reflects the association 
with mortality of such diagnoses from these settings. 
Alternatively, the stress-related category lends itself to 
being used for many people who may present to primary 
care with “stress”, which need not necessarily reach the 
clinical threshold for an anxiety diagnosis, hence mak-
ing this sub-type appear protective as it may be in part a 
non-clinical population.

Comparison with existing literature
Prior to this study there have been several conflicting 
results in this area, with studies derived from secondary 
patients having had higher HRs than found (may be due to 
greater severity of symptomology or greater burden of SMI) 

Table 5  Adjusted Hazard ratios (HR) for death in participants with a diagnosis of subtypes of anxiety using Cox proportional modelling

Adjusted to include: age, sex, Townsend deprivation quintile, alcohol and smoking use, comorbid depression and SMI, and Charlson comorbidity indicator·
SMI Severe mental illness
a  reference is male
b  reference is 1st deprivation quintile
c  reference is non-drinker
d  reference is non-smoker
e  reference is no depression
f  reference is no SMI
g  reference is Charlson Index 0

Covariate Phobias HR (95% CI) Other anxiety HR (95% CI) Stress-related HR (95%CI)

Anxiety 0·98 (0·91 − 1·05) 1·07 (1·05 − 1·09) 0·88 (0·80 − 0·97)

Age 1·10 (1·09 − 1·10) 1·10 (1·10 − 1·10) 1·10 (1·10 − 1·10)

Sexa 0·73 (0·68 − 0·78) 0·73 (0·72 − 0·75) 0·70 (0·64 − 0·77)

Townsend deprivation quintileb

  2 1·12 (1·10 − 1·36) 1·12 (1·08 − 1·15) 1·20 (1·04 − 1·38)

  3 1·25 (1·13 − 1·39) 1·19 (1·15 − 1·22) 1·09 (0·93 − 1·26)

  4 1·47 (1·32 − 1·63) 1·34 (1·30 − 1·38) 1·44 (1·24 − 1·67)

  5 1·53 (1·36 − 1·72) 1·45 (1·41 − 1·50) 1·54 (1·32 − 1·79)

  Missing 1·34 (1·18 − 1·52) 1·15 (1·11 − 1·20) 1·19 (0·98 − 1·43)

Use of alcoholc

  Light-moderate 0·77 (0·71 − 0·84) 0·84 (0·82 − 0·86) 0·85 (0·75 − 0·96)

  Heavy 1·79 (1·56 − 2·06) 1·75 (1·68 − 1·83) 1·80 (1·50 − 2·17)

  Missing 1·13 (1·02 − 1·27) 1·12 (1·09 − 1·16) 1·10 (0·92 − 1·30)

Current smokingd 1·96 (1·82 − 2·12) 1·83 (1·79 − 1·88) 2·09 (1·88 − 2·32)

Comorbid depressione 1·15 (1·06 − 1·26) 1·08 (1·05 − 1·10) 1·07 (0·96 − 1·21)

Comorbid SMIf 1·62 (1·28 − 2·04) 1·44 (1·36 − 1·53) 2·87 (2·17 − 3·82)

Charlson Indexg

  1 1·56 (1·44 − 1·69) 1·59 (1·55 − 1·63) 1·60 (1·43 − 1·80)

  2 2·21 (2·01–2·44) 2·04 (1·99 − 2·10) 2·09 (1·80 − 2·41)

  3 2·42 (2·10 − 2·78) 2·52 (2·43 − 2·61) 3·26 (2·71 − 3·92)

  4 3·91 (3·23 − 4·73) 3·11 (2·96 − 3·27) 4·04 (3·16 − 5·18)

  5 or more 7·42 (6·19 − 8·89) 4·88 (4·64 − 5·13) 7·41 (5·82 − 9·43)
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or other cohorts showing insignificant association although 
may not have considered sub-types of anxiety [6–14].

Considering the effect of individual covariates in our 
modelling, the variables with the largest effects when 
considered on their own were increased severity of physi-
cal comorbidities, smoking status, severe mental illness, 
heavy alcohol use and being socioeconomically deprived. 
Comorbid depression and age also increased the mor-
tality risks, though to a lesser extent. One study did find 
that HR increased for males only, which are reflected in 
our findings [9]. However, it is also possible that this may 
reflect other potential influences, including females seek-
ing help for psychological problems at an earlier stage, or 
a propensity for professionals to diagnose psychological 
problems more readily in females [37].

The Danish registry study examining subtypes of anxi-
ety found that phobias increase the mortality risk by 
30–50%, “other” types by 30–60%, and stress-related con-
ditions by 50–70% [6]. This does not reflect our findings, 
where stress-related conditions appeared to reduce all-
cause mortality risk, phobias did not show a significant 
effect on mortality HR and the increase in “other” types 
was much more moderate than presented in the Danish 
registry study. This may be in part as the Danish registry 
study included secondary care patients, and so this popu-
lation may have experienced more severe symptomology 
[6]. Our study’s finding appear plausible, in that phobias 
may tend to cause acute anxiety and biological reactions, 
rather than a chronic over-activation of such systems as 
may occur in the “other” conditions such as GAD, which 
may have a greater impact on patient health.

Conclusion
In conclusion, anxiety disorders as a group have been 
found to slightly increase the risk of death compared to 
those without anxiety after adjustment for clinically rele-
vant covariates. Some sub-types even appear to have pro-
tective effects, which is reassuring. However, even though 
the raised mortality associated with anxiety may not be 
as substantial as that associated with some other mental 
ill health conditions, due to the prevalence of anxiety, this 
still translates into a substantial preventable public health 
burden. Further research should aim to examine bio-psy-
cho-social pathways responsible for the inflated mortal-
ity rates to identify any suitable targets for interventions 
which may include more stringent monitoring of physical 
health and lifestyle choices made by patients diagnosed 
with anxiety.

Abbreviations
CCI	� Charlson Comorbidity Index
GAD	� Generalized Anxiety Disorder
HR	� Hazard Ratios

MR	� Mortality Rate
MRR	� Mortality Rate Ratio
SMI	� Serious Mental Illness

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12888-​023-​04877-8.

Additional file 1. Read codes.

Acknowledgements
None.

Authors’ contributions
RR and KN were responsible for initial conception of the study. RR, AS and JSC 
were responsible for data extraction, analysis and first draft of the manuscript. 
The final manuscript was authorised by all the authors with NM and KN 
providing methodological expertise. The author(s) read and approved the final 
manuscript.

Funding
This research received no specific grant from any funding agency in the pub-
lic, commercial or not-for-profit sectors’.

Availability of data and materials
Data can be requested from the corresponding author following appropriate 
permissions from the data provider IQVIA.

Declarations

Ethics approval and consent to participate
The Health Improvement Network (THIN) is a registered trademark of 
Cegedim SA in the United Kingdom and other countries. Reference made 
to the THIN database is intended to be descriptive of the data asset licensed 
by IQVIA. THIN Database data collection scheme and research carried out 
using THIN data were approved by the NHS South-East Multicentre Research 
Ethic Committee. Under the terms of the approval, studies must undergo 
independent scientific review. Approval for this study was obtained from the 
IQVIA Scientific Review Committee (19THIN015). This work uses de-identified 
data provided by patients as a part of their routine primary care. Following 
approval, members of the research team were authorised to access the raw 
data for this study. All data were anonymised prior to use and provided by the 
data provider IQVIA. The study adheres to guidance from the latest version of 
the Declaration of Helsinki.

Consent for publication
N/A.

Competing interests
The authors declare no competing interests.

Received: 11 January 2023   Accepted: 16 May 2023

References
	1.	 Mcmanus S, Bebbington P, Jenkins R, Brugha T. Mental health and 

wellbeing in England: adult psychiatric morbidity survey 2014. Apms. 
2014;2016:1–405. https://​doi.​org/​10.​1103/​PhysR​evB.​77.​235410.

	2.	 Davis KAS, Coleman JRI, Adams M, Allen N, Breen G, Cullen B, et al. Mental 
health in UK Biobank – development, implementation and results from 
an online questionnaire completed by 157 366 participants: a reanalysis. 
BJPsych Open. 2020;6:e18.

	3.	 World Health Organisation. ICD-10 version:2016. 2016. http://​apps.​who.​
int/​class​ifica​tions/​icd10/​browse/​2016/​en. Accessed 20 Feb 2018.

https://doi.org/10.1186/s12888-023-04877-8
https://doi.org/10.1186/s12888-023-04877-8
https://doi.org/10.1103/PhysRevB.77.235410
http://apps.who.int/classifications/icd10/browse/2016/en
http://apps.who.int/classifications/icd10/browse/2016/en


Page 8 of 8Russell et al. BMC Psychiatry          (2023) 23:400 

	4.	 Baker C. Mental health statistics for England: prevelance, services and 
funding. House Commons Libr. 2018;1–31. https://​doi.​org/​10.​1117/​12.​
511423.

	5.	 Walker ER, McGee RE, Druss BG. Mortality in mental disorders and global 
disease burden implications. JAMA Psychiatry. 2015;72:334. https://​doi.​
org/​10.​1001/​jamap​sychi​atry.​2014.​2502.

	6.	 Meier SM, Mattheisen M, Mors O, Mortensen PB, Laursen TM, Penninx BW. 
Increased mortality among people with anxiety disorders: total popula-
tion study. Br J Psychiatry. 2016;209:216–21. https://​doi.​org/​10.​1192/​bjp.​
bp.​115.​171975.

	7.	 Laan W, Termorshuizen F, Smeets HM, Boks MPM, de Wit NJ, Geerlings MI. 
A comorbid anxiety disorder does not result in an excess risk of death 
among patients with a depressive disorder. J Affect Disord. 2011;135:284–
91. https://​doi.​org/​10.​1016/j.​jad.​2011.​08.​026.

	8.	 Mykletun A, Stordal E, Dahl AA. Hospital anxiety and Depression (HAD) 
scale: factor structure, item analyses and internal consistency in a large 
population. Br J Psychiatry. 2001;179:540–4. https://​doi.​org/​10.​1192/​bjp.​
179.6.​540.

	9.	 Tolmunen T, Lehto SM, Julkunen J, Hintikka J, Kauhanen J. Trait anxiety 
and somatic concerns associate with increased mortality risk: a 23-year 
follow-up in aging men. Ann Epidemiol. 2014;24:463–8. https://​doi.​org/​
10.​1016/j.​annep​idem.​2014.​03.​001.

	10.	 Hannah MK, Batty GD, Benzeval M. Common mental disorders and mor-
tality in the West of Scotland Twenty-07 study: comparing the general 
health questionnaire and the hospital anxiety and depression scale. J 
Epidemiol Community Health. 2013;67:558–63. https://​doi.​org/​10.​1136/​
jech-​2012-​201927.

	11.	 Markkula N, Härkänen T, Perälä J, Partti K, Peña S, Koskinen S, et al. 
Mortality in people with depressive, anxiety and alcohol use disorders in 
Finland. Br J Psychiatry. 2012;200:143–9. https://​doi.​org/​10.​1192/​bjp.​bp.​
111.​094904.

	12.	 Miloyan B, Bulley A, Bandeen-Roche K, Eaton WW, Gonçalves-Bradley DC. 
Anxiety disorders and all-cause mortality: systematic review and meta-
analysis. Soc Psychiatry Psychiatr Epidemiol. 2016;51:1467–75. https://​doi.​
org/​10.​1007/​s00127-​016-​1284-6.

	13.	 Holwerda TJ, Schoevers RA, Dekker J, Deeg DJH, Jonker C, Beekman ATF. 
The relationship between generalized anxiety disorder, depression and 
mortality in old age. Int J Geriatr Psychiatry. 2007;22:241–9. https://​doi.​
org/​10.​1002/​gps.​1669.

	14.	 Carrière I, Ryan J, Norton J, Scali J, Stewart R, Ritchie K, et al. Anxiety and 
mortality risk in community-dwelling elderly people. Br J Psychiatry. 
2013;203:303–9. https://​doi.​org/​10.​1192/​bjp.​bp.​112.​124685.

	15.	 Archer G, Kuh D, Hotopf M, Stafford M, Richards M. Association between 
Lifetime affective symptoms and premature mortality. JAMA Psychiatry. 
2020;77:806–13. https://​doi.​org/​10.​1001/​JAMAP​SYCHI​ATRY.​2020.​0316.

	16.	 Wu YT, Kralj C, Acosta D, Guerra M, Huang Y, Jotheeswaran AT, et al. The 
association between, depression, anxiety, and mortality in older people 
across eight low- and middle‐income countries: results from the 10/66 
cohort study. Int J Geriatr Psychiatry. 2020;35:29. https://​doi.​org/​10.​1002/​
GPS.​5211.

	17.	 IQVIA. IQVIA medical research data - health research authority. 2018. 
https://​www.​hra.​nhs.​uk/​plann​ing-​and-​impro​ving-​resea​rch/​appli​cation-​
summa​ries/​resea​rch-​summa​ries/​the-​health-​impro​vement-​netwo​rk-​thin-​
datab​ase/. Accessed 20 Aug 2019.

	18.	 Blak BT, Thompson M, Dattani H, Bourke A. Generalisability of the Health 
Improvement Network (THIN) database: demographics, chronic disease 
prevalence and mortality rates. Inf Prim Care. 2011;19:251–5 http://​www.​
ncbi.​nlm.​nih.​gov/​pubmed/​22828​580. Accessed 18 Apr 2017.

	19.	 Booth N. What are read codes. Health Libr Rev. 1994;11:177–82.
	20.	 Maguire A, Blak BT, Thompson M. The importance of defining periods of 

complete mortality reporting for research using automated data from 
primary care. Pharmacoepidemiol Drug Saf. 2009;18:76–83.

	21.	 Gokhale KM, Chandan JS, Toulis K, Gkoutos G, Tino P, Nirantharakumar K. 
Data extraction for epidemiological research (DExtER): a novel tool for 
automated clinical epidemiology studies. European journal of epidemiol-
ogy. 2021;36(2):165-78.

	22.	 Keerthy D, Chandan JS, Abramovaite J, Gokhale KM, Bandyopadhyay S, 
Day E, et al. Associations between primary care recorded cannabis use 
and mental ill health in the UK: a population-based retrospective cohort 
study using UK primary care data. Psychol Med. 2021;53:1–10.

	23.	 Umar N, King D, Chandan JS, Bhala N, Nirantharakumar K, Adderley N, 
et al. The association between inflammatory bowel disease and mental 
ill health: a retrospective cohort study using data from UK primary care. 
Aliment Pharmacol Ther. 2022;56:814–22.

	24.	 Gooden TE, Gardner M, Wang J, Chandan JS, Beane A, Haniffa R, et al. The 
risk of mental illness in people living with HIV in the UK: a propensity 
score-matched cohort study. Lancet HIV. 2022;9:e172-81.

	25.	 Parry-Smith W, Okoth K, Subramanian A, Gokhale KM, Chandan JS, 
Humpston C, et al. Postpartum haemorrhage and risk of mental ill health: 
a population-based longitudinal study using linked primary and second-
ary care databases. J Psychiatr Res. 2021;137:419–25.

	26.	 Chandan JS, Keerthy D, Zemedikun DT, Okoth K, Gokhale KM, Raza K, 
et al. The association between exposure to childhood maltreatment and 
the subsequent development of functional somatic and visceral pain 
syndromes. EClinicalMedicine. 2020;23:100392.

	27.	 Chandan JS, Thomas T, Gokhale KM, Bandyopadhyay S, Taylor J, Niran-
tharakumar K. The burden of mental ill health associated with childhood 
maltreatment in the UK, using the Health Improvement Network data-
base: a population-based retrospective cohort study. Lancet Psychiatry. 
2019;6:926–34.

	28.	 Chandan JS, Thomas T, Bradbury-Jones C, Russell R, Bandyopadhyay S, 
Nirantharakumar K, et al. Female survivors of intimate partner violence 
and risk of depression, anxiety and serious mental illness. Br J Psychiatry. 
2020;217:562–7.

	29.	 Archer C, Turner K, Kessler D, Mars B, Wiles N. Trends in the recording of 
anxiety in UK primary care: a multi-method approach. Soc Psychiatry 
Psychiatr Epidemiol. 2022;57:375–86. https://​doi.​org/​10.​1007/​S00127-​
021-​02131-8/​FIGUR​ES/3.

	30.	 John A, McGregor J, Fone D, Dunstan F, Cornish R, Lyons RA, et al. 
Case-finding for common mental disorders of anxiety and depression in 
primary care: an external validation of routinely collected data. BMC Med 
Inform Decis Mak. 2016;16:1–10. https://​doi.​org/​10.​1186/​S12911-​016-​
0274-7/​TABLES/3.

	31.	 Martín-Merino E, Ruigómez A, Wallander MA, Johansson S, García-Rod-
ríguez LA. Prevalence, incidence, morbidity and treatment patterns in a 
cohort of patients diagnosed with anxiety in UK primary care. Fam Pract. 
2010;27:9–16. https://​doi.​org/​10.​1093/​FAMPRA/​CMP071.

	32.	 Lévesque LE, Hanley JA, Kezouh A, Suissa S. Problem of immortal time 
bias in cohort studies: example using statins for preventing progression 
of diabetes. BMJ. 2010;340: b5087. https://​doi.​org/​10.​1136/​BMJ.​B5087.

	33.	 Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of clas-
sifying prognostic comorbidity in longitudinal studies: development and 
validation. J Chronic Dis. 1987;40:373–83 Accessed 8 Sep 2018.

	34.	 Townsend P, Phillimore P, Beattie A. Health and deprivation: inequality 
and the North. Oxfordshire: London Croom Helm Google Sch; 1988.

	35.	 Adderley NJ, Nirantharakumar K, Marshall T. Risk of stroke and transient 
ischaemic attack in patients with a diagnosis of resolved atrial fibrillation: 
retrospective cohort studies. BMJ. 2018;361: k1717. https://​doi.​org/​10.​
1136/​bmj.​k1717.

	36.	 Bandelow B, Michaelis S. Epidemiology of anxiety disorders in the 21st 
century. Dialogues Clin Neurosci. 2015;17:327–35 http://​www.​ncbi.​nlm.​
nih.​gov/​pubmed/​26487​813. Accessed 9 Sep 2019.

	37.	 World Health Organization (WHO). Gender and mental health. WHO. 
2022. https://​www.​who.​int/​mental_​health/​preve​ntion/​gende​rwomen/​
en/. Accessed 9 Sep 2019.  

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1117/12.511423
https://doi.org/10.1117/12.511423
https://doi.org/10.1001/jamapsychiatry.2014.2502
https://doi.org/10.1001/jamapsychiatry.2014.2502
https://doi.org/10.1192/bjp.bp.115.171975
https://doi.org/10.1192/bjp.bp.115.171975
https://doi.org/10.1016/j.jad.2011.08.026
https://doi.org/10.1192/bjp.179.6.540
https://doi.org/10.1192/bjp.179.6.540
https://doi.org/10.1016/j.annepidem.2014.03.001
https://doi.org/10.1016/j.annepidem.2014.03.001
https://doi.org/10.1136/jech-2012-201927
https://doi.org/10.1136/jech-2012-201927
https://doi.org/10.1192/bjp.bp.111.094904
https://doi.org/10.1192/bjp.bp.111.094904
https://doi.org/10.1007/s00127-016-1284-6
https://doi.org/10.1007/s00127-016-1284-6
https://doi.org/10.1002/gps.1669
https://doi.org/10.1002/gps.1669
https://doi.org/10.1192/bjp.bp.112.124685
https://doi.org/10.1001/JAMAPSYCHIATRY.2020.0316
https://doi.org/10.1002/GPS.5211
https://doi.org/10.1002/GPS.5211
https://www.hra.nhs.uk/planning-and-improving-research/application-summaries/research-summaries/the-health-improvement-network-thin-database/
https://www.hra.nhs.uk/planning-and-improving-research/application-summaries/research-summaries/the-health-improvement-network-thin-database/
https://www.hra.nhs.uk/planning-and-improving-research/application-summaries/research-summaries/the-health-improvement-network-thin-database/
http://www.ncbi.nlm.nih.gov/pubmed/22828580
http://www.ncbi.nlm.nih.gov/pubmed/22828580
https://doi.org/10.1007/S00127-021-02131-8/FIGURES/3
https://doi.org/10.1007/S00127-021-02131-8/FIGURES/3
https://doi.org/10.1186/S12911-016-0274-7/TABLES/3
https://doi.org/10.1186/S12911-016-0274-7/TABLES/3
https://doi.org/10.1093/FAMPRA/CMP071
https://doi.org/10.1136/BMJ.B5087
https://doi.org/10.1136/bmj.k1717
https://doi.org/10.1136/bmj.k1717
http://www.ncbi.nlm.nih.gov/pubmed/26487813
http://www.ncbi.nlm.nih.gov/pubmed/26487813
https://www.who.int/mental_health/prevention/genderwomen/en/
https://www.who.int/mental_health/prevention/genderwomen/en/

	The risk of all-cause mortality associated with anxiety: a retrospective cohort study using ‘The Health Improvement Network’ database
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design, population and data source
	Exposure and outcome definition
	Selection of unexposed group and follow up period
	Co-variates
	Data analysis

	Results
	Discussion
	Summary
	Strengths and limitations
	Comparison with existing literature

	Conclusion
	Anchor 20
	Acknowledgements
	References


