( BioMed Central

BMC Family Practice The Open Access Publisher

This Provisional PDF corresponds to the article as it appeared upon acceptance. Fully formatted
PDF and full text (HTML) versions will be made available soon.

Patient factors associated with SSRI dose for depression treatment in general
practice: a primary care cross sectional study

BMC Family Practice 2014, 15:210 doi:10.1186/s12875-014-0210-9

Chris F Johnson (c.johnson2@nhs.net)

Nadine J Dougall (nadine.dougall@stir.ac.uk)
Brian Williams (brian.williams@stir.ac.uk)
Stephen A MacGillivray (s.a.macgilliviay@dundee.ac.uk)
Alasdair | Buchanan (alasdair.buchanan@nhs.net)
Richard D Hassett (richard.hassett@nhs.net)

Published online: 24 December 2014

ISSN 1471-2296
Article type  Research article
Submission date 9 September 2014

Acceptance date 12 December 2014

Article URL  http://www.biomedcentral.com/1471-2296/15/210

Like all articles in BMC journals, this peer-reviewed article can be downloaded, printed and distributed
freely for any purposes (see copyright notice below).

Articles in BMC journals are listed in PubMed and archived at PubMed Central.

For information about publishing your research in BMC journals or any BioMed Central journal, go to
http://www.biomedcentral.com/info/authors/

© Johnson et al.; licensee BioMed Central.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.



http://www.biomedcentral.com/1471-2296/15/210
http://www.biomedcentral.com/info/authors/
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/

Patient factors associated with SSRI dose for
depression treatment in general practice: a primary
care cross sectional study

Chris F Johnson
Corresponding author
Email: c.johnson2@nhs.net

Nadine J Dougdil
Email: nadine.dougall@stir.ac.uk

Brian Williams
Email: brian.williams@stir.ac.uk

Stephen A MacGillivray
Email: s.a.macgillivray@dundee.ac.uk

Alasdair | Buchanah
Email: alasdair.buchanan@nhs.net

Richard D Hassétt
Email: richard.hassett@nhs.net

! NHS Greater Glasgow and Clyde, Pharmacy and RoesgiSupport Unit,
Queens Park House, Langside Road, Glasgow G429KT,

% Nursing Midwifery and Allied Health Profession&gsearch, University of
Stirling, Unit, Unit 13 Scion House, Stirling Unirggty Innovation Park, Stirling
FK9 4NF, UK

% Social Dimensions of Health Institute, UniversifyDundee, Airlie Place,
Dundee DD1 4HN, UK

* NHS Greater Glasgow and Clyde, Glasgow City Conityithtealth
Partnership, Templeton Business Centre, 62 Templeteeet, Glasgow G40
1DA, UK

Abstract

Background

Antidepressant prescribing continues to rise. lased long-term prescribing and hig
doses are contributing to current growth; howepatient factors associated with the uss
higher doses remain unknown. This study?s aim evasvestigate patient factors associs
with selective serotonin re-uptake inhibitor (SSRbescribed daily dose for depress|
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treatment in general practice.




Methods

A stratified sample of low to high prescribing ptiees were selected. Routine individ

Lal

patient-level data were extracted one practice @mna: September 2009 to January 2011.

Patients included wepel8 years, and prescribed an SSRI for depressiayistio regressio
analysis was undertaken to assess individual pgordiariables on SSRI daily dose
standard therapeutic dose versus higher dose, Ris 88monstrate flat dose response cu
for depression treatment. Predictor variables meth age, gender, deprivation, co-morbid
smoking status, being prescribed the same SSRiZXgrears, and patients? general prag
For a subgroup of patients a second sub-group siedlycluded long-term benzodiazep
and/or z-hypnotic (B&Z) as a predictor variable.

Results

Inter-practice SSRI prescribing varied significgngbractice point prevalence ranged fr
2.5% (94/3697) to 11.9% (359/3007) of the practopulation>18 years old; median 7.3

(250/3421) % = 2277.2, df = 10, p < 0.001). Overall point prlevae was 6.3%

(3518/52575), with 5.8% (3066/52575) prescribed ISSBr depression of whom 84.7
(2596/3066) had data for regression analysis. HiIgB8RI doses were significan
associated with, in descending order of magnituddividual practice attended, bei
prescribed the same SSRI fe2 years (Odds Ratio (OR) 1.80, 95% CI 1.49 to 2%
0.001) and living in a more deprived area (OR 1%Bp Cl 1.11 to 2.16, p = 0.009). High
SSRI doses in the B&Z subgroup were significantbhgaiated with individual practi
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attended, being prescribed a long-term B&Z (OR 26% CIl 1.47 to 2.86, p < 0.001) and

being prescribed the same SSRI*@ryears (OR 1.94, 95% CI 1.53 to 2.47, p < 0.001).

Conclusion

Higher SSRI doses for depression were associated practice attended and being

prescribed the same antidepressantfiyears. As long-term antidepressant use incre

ases,

the use of higher doses may further contributeésgribing growth.
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Background

Antidepressant prescribing has increased subdignéieross Europe, USA and Austra
over the last 40 years [1-5] and has attracted naimtussion, debate and concern over

lia
the

last 40 years [1,6,7]. In Scotland it was estimdteat 11.3% of the adult population were

prescribed antidepressants in 2010/11 [8]. Concexes the number of people receivi

ng

antidepressants and increased prescribing leddb#ish Government in 2007 to set Health

improvement, Efficacy, governance, Access to sessiand Treatment (HEAT) targets

to

reduce prescribing. These targets were not met tdupoor target design and limited

knowledge about antidepressant prescribing andQjise



As elsewhere, the majority of antidepressants agecpibed by general practitioners (GPs)
for the treatment of depression [10-12] with thst qrgrescribed for other conditions [13,14].
Although prescribing continues to increase, thexeno clear corresponding increase in
depression incidence or prevalence [15,16]. Ine@g@sescribing has so far been explained at
national and local levels by a combination of fastancreased selective serotonin re-uptake
inhibitor (SSRI) use [2,5], increased long-term sorébing [16] and the probable use of
higher doses [12,17]. SSRIs are of particular ederas they account for 53% of all
antidepressant prescriptions and 67% of all antekgant defined daily doses (DDDs)
prescribed [8]. DDDs are units of measurement eefiny the World Health Organization as
?the assumed average maintenance dose per daydfog aised for its main indication in
adults?. DDDs do not necessarily reflect the recenated or prescribed daily dose but allow
a convenient method to compare prescribing volumetseen organisations [18].

There are large variations in prescribing betweettres which are influenced by practice
level characteristics: list size, number of GPgpprtion of female GPs, and population
factors including age, gender, deprivation and {terq iliness [19]. Depression prevalence
is influenced by similar factors with chronic disea such as diabetes, coronary heart disease,
stroke, hypertension, asthma or chronic obstrugbwvknonary disease (COPD) increasing
individuals? depression risk [20,21]. Smoking Has &een reported to have a bidirectional
relationship with depression and may influencedapiessant response [22]. We were also
interested in the influence of benzodiazepines @andthypnotics (B&Zs) due to their
negative effects on depression and weak assocatidh antidepressant prescribing [23-25].
The majority of published studies exploring factoedating to prescribing volumes lack
patient-level information, such as antidepressagitation and dose [2,5,15-17,19].

Although antidepressant doses are one factor wimais contribute to current growth and
prescribing variations, it remains unclear to westent individual patient factors influence
daily dose. A better understanding of these mayblentghe development of strategies
supporting more appropriate antidepressant prasgrib

Therefore, the aim of this study was to investigakéch patient-level factors independently
associated with SSRI prescribed daily dose for tileatment of depression in general
practice.

Methods

Setting and design

This cross sectional study is a secondary anabfsigutinely available data from a stratified
sample of low to high volume antidepressant prbswi general practices in the NHS
Greater Glasgow and Clyde (NHSGG&C). NHSGG&C pregichealthcare services for a
diverse population of approximately 1.2 million peoacross a varied urban area containing
269 general practices, and in response to the HiaAget committed to further understanding
current practice and supporting appropriate antekgant use [26].

The 269 practices were ranked low to high antidegaet prescribers, by defined daily doses
(DDDs)/1000 patients from Prescribing and InformatSystem for Scotland (PRISMS) for
year to March 2009. PRISMS is a web-based apptieapiroviding information for all
community dispensed prescriptions, and can berogated to provide practice level reports.



Ranked practices were then categorised as lowt{pgeat to 89: 8,076 to 25,657 DDDs/1000
patients), medium (practice 90 to 179: 25,666 tg832 DDDs/1000 patients) and high
(practice 180 to 269: 34,886 to 65,409 DDDs/100€epgs) prescribers; practices were
recruited from each category with varying charasties known to influence antidepressant
volumes: practice size and deprivation code [1%heDfactors such as patient ethnicity, GP
training and country of birth, and practice rusabithough known to influence antidepressant
volumes [19] were not included due to unreliabléadguality and NHSGG&C serving an
urban area.

Practices within each prescribing category with iatume of characteristics were invited to
participate in HEAT target service evaluation wdtkough a third party; their local
Community Health and Care Partnership (CHCP) pit@sg support team. In 2009
NHSGG&C consisted of 10 CHCPs serving populatioith warying levels of deprivation.
CHCP prescribing support teams serving areas of ttowigh deprivation were asked to
select and approach potential practices for padtmn in HEAT target service evaluation
work. Six CHCPs supported practice recruitment vilithpractices agreeing to participate.
Ethical opinion was sought from the West of Scatl&esearch Ethics Service on the use of
anonymised patient-level data for this study; hosvethe ethics service considered this study
to be service evaluation not requiring ethics sEnapproval, although Caldicott Gaurdian
approval would be required [27]. Eleven of the t&ctices gave Caldicott Guardian approval
to use anonymised patient-level data (Table 1); meeium prescribing practice declined
approval to use anonymised data and were exclud@dpractices were ?paper-light?,
recording clinical information electronically for5s>years on individual practices? General
Practice Administration System Scotland (GPASS)AG® was the most widely used
general practice system in NHSGG&C at this time.



Table 1 Practice characteristics

Practice *ADM volume SSRI volume Total practice Number °SIMD Training % patient prescribed an SSRI
DDDs/1000 patientsDDDs/1000 population >18 years of GPs quintile practice (number of patients/practice
(Category) patients (%)’ (female:male) population >18 years)

1 9,576 (L) 6,933 (72.4) 3697 (1072:2625) 2 4 No 5%2(94/3697)

2 18,295 (L) 12,630 (69.0) 9806 (5327:4479) 5 5 Yes 3.4% (337/9806)

3 20,752 (L) 14,600 (70.4) 6736 (3601:3135) 6 1 Yes 5.2% (353/6736)

4 28,169 (M) 19,714 (70.0) 4324 (2262:2062) 5 4 Yes 6.0% (261/4324)

5 29,894 (M) 20,860 (69.8) 5741 (2964:2777) 4 5 No  8.5% (487/5741)

6 31,038 (M) 20,967 (67.6) 3421 (1657:1764) 3 4 No  7.3% (250/3421)

7 35,490 (H) 25,448 (71.7) 3956 (2005:1951) 3 2 No  7.6% (299/3956)

8 41,917 (H) 26,710 (63.7) 5010 (2493:2517) 6 5 Yes 9.0% (451/5010)

9 44,637 (H) 30,344 (68.0) 3121 (1653:1468) 3 5 No  8.4% (262/3121)

10 49,393 (H) 31,885 (64.6) 3756 (1888:1868) 4 4 s Ye 9.7% (365/3756)

11 65,409 (H) 46,309 (70.8) 3007 (1550:1457) 2 5 s Ye 11.9% (359/3007)

*From Prescribing Information Systems Scotland RE) data year to March 2009.

ADM: antidepressant medicines. DDDs: defined dddges.

Category: Ranked as L ? Low, M ? Medium and H ?HHgescribers from PRISMS.

SSRI: selective serotonin re-uptake inhibitdr% of total antidepressant DDDs/1000 patients.

SIMD: Scottish Index of Multiple Deprivationcategorise by practice postcode quintile 1 (leagtigted) to 5 (most deprived).



The patient demographics represented by the 11y spudctices are similar to 47%
(481/1014) of Scottish general practices by urlsting, proportion of patients aged 15 to 74
years old and patient-level SIMD deprivation quegti These 481 practices serve 55% (3/5.5
million people) of the Scottish population with 262these practices being in NHSGG&C
serving 1 million people [28].

Identification of study participants

A single cross sectional data extraction was madedch practice between September 2009
and January 2011. A prescribing support pharmagst electronic data extraction tools
specifically designed and piloted to identify alhtignts prescribed an SSRI within the
previous 3 months, and whether the same patients prescribed the same SSRI fe2
years from individual practices? GPASS. As curigantlelines recommend up to 2 years
antidepressant treatment for those at higher risielapse [29-31], this was considered an
appropriate measure of long-term antidepressantRaents were included if they wer&8
years old and prescribed an SSRI to treat depresgsiduding mixed depression anxiety.

The tools simultaneously gathered individuals?daptiessant prescription information, age,
gender, co-morbidities (Read Codes for diabetesionemy heart disease, stroke,
hypertension, asthma or COPD), smoking status aottish Index of Multiple Deprivation
(SIMD) code derived from each patient?s residemi@dtcode [32]. Co-morbidities and
smoking status information was readily availablayihg been recorded and monitored as
part of the general practice General Medical Sesvicontract; Quality Outcomes
Framework; details of Read Codes are provided ipefplix 1.

We were aware of limitations with using depressiBead Codes as a marker of
antidepressant indication as there is no contrbablgation for GPs to code patients
receiving treatment for depression. Read Codesaastandard hierarchical classification
system for recording patient medical informationUK primary care [33]. Previous studies
highlighted a lack of documented diagnosis [10,34[ audits in five NHSGG&C practices
demonstrated <50% of patients receiving antideprédseatment for depression were coded
for depression. Therefore the primary indicationswdentified using a combination of
electronic GPASS Read Codes and patient encoumfiamiation. For a small minority of
patients electronic records of antidepressant atntinos were not available from GPASS
therefore individuals? clinical notes were manuahgcked for antidepressant indication at
the date of initiation by NHS staff before the ds¢d was anonymised. Patients with no clear
indication were recorded as indication unknown excluded.

For a subset of 7 practices benzodiazepine andhyprotic (B&Z) long-term prescribing
data were simultaneously collected, as previoustigglevel studies indicate an association
between antidepressant and B&Z prescriptions [35&wever, data was not collected from
4 practices due to limited staff and time resourdége 7 practices were comparable by by
urban setting, proportion of patients aged 15 toyéars old and patient-level SIMD
deprivation quintiles to 251 Scottish practicesvewy 1.5 million people, 124 of these
practices being within NHSGG&C. Long-term use wafirced as>8 weeks continuous use
as the majority of B&Zs are licensed for short-tarse of 2-4 weeks [13].



Data operationalisation and statistical analysis

Explanatory variables were included in a statistrmadel which we hypothised from the
literature would influence SSRI prescribed dailyseloand are known to be associated with
depression and variations in general practice eptassant prescribing [19-22,25,35]. These
were individuals? age, gender, residential SIMDge; co-morbidity status, smoking status,
being prescribed the same SSRI ## years, and their GP practice. Co-morbidity was
categorised into three options, having none, oraro-morbidities.

The outcome variable of interest was patients? §8&dcribed daily dose, expressed as
DDDs, as defined by WHO [18]. For example, a présd daily dose of 20 mg or 30 mg
citalopram was recorded as 1 DDD or 1.5 DDDs, retppaly. The statistical distribution of
SSRI DDD data was decidedly ?non-normal?, and wath3ike? with substantial bimodal
peaks observed at DDD equivalents of 1.0 and 29€.S8RIs demonstrate a flat dose
response curve for the treatment of depression WIiBDD representing a therapeutic dose
[18,29-31,36,37], the outcome variable of presatibaily dose was dichotomised as a binary
outcome variable ol or >1 DDD i.e. those with a standard therapedtise versus those
with a higher dose. Knowing that a DDD equal to @&wot necessarily twice as effective as
a DDD equal to 1, it was decided to adopt a logistigression model in preference to an
ordinal logistic model.

A multi-level model (MLM) was considered to takecaant of clustering within practices,
however practice level variables were crude andhtimaber of practices were relatively low
limiting the meaningful use of the feature of ckrgtg within practices in a statistical model.
Very little work has been published to date onrtiieimum number of clusters required for
an MLM, however an exploratory analysis done elsa@lsuggested there should be at least
10 to 15 clusters [38], therefore with 11 practittess dataset was on the margins of what may
be robust approach. As the practices were notteelet random and rather were a stratified
selection, fitting practice as random effects Malgavas ruled out. It was hypothesised that
the individual patient-level factors would be maeplanatory of the variability in SSRI
prescribing than of practice level factors, and the could retain practice attended as a fixed
effect patient-level variable in a pooled practroedel, provided the heterogeneity of the
coefficients of each explanatory variable was matrdhtically different. To test this we ran a
logistic regression model for each practice in tand tabulated variable coefficients with any
statistical significance for gender, age, co-madtlgd, smoking status, SIMD code derived
from patients? residential postcode and the uiseacdame SSRI far2 years. We found that
practices did not dramatically differ and proceetiedise the statistical model with practice
attended as a patient-level fixed effect variabtng the pooled patient data from all
practices.

Exploratory analysis revealed a curvilinear relagiop with age and prescribed daily dose.
Different transformations for age were undertaked although they improved model fit, the
model failed to meet statistical assumptions. Hawelyy truncating ak70 years, these
assumptions were met and this upper age limit etsned in the model.

The approach taken was one of a full model fitiiigpredictor variables we hypothesised
from existing evidence which were known to haveeffiect on antidepressant prescribing.
We then used backwards stepwise elimination ofabées in turn of those which did not
achieve a significance level of p = 0.05 to expletat effect was achieved in gaining model
parsimony i.e. the best model ?fit? with the feweshber of predictor variables. We pre-



specified a low significance level of p = 0.05 asu&-off in eliminating variables in turn as
the dataset contained a large number of individeaksbling statistical significance to be
more easily achieved. We retained variables greaterqual to p = 0.05 if they improved
model fit.

A second logistic regression analysis was also iakien for the subgroup of patients from 7
practices with data on long-term B&Z prescribingBdata were categorised into a variable
with two groups, being prescribed a B&Z long-terrmot.

Data were analysed using Stata 11.2.

Results

Inter-practice SSRI prescribing varied significgngbractice point prevalence ranged from
2.5% (94/3697) to 11.9% (359/3007) of the practiopulation>18 years old; median 7.3%
(250/3421) 4 = 2277.2, df = 10, p < 0.001). The SSRI point pterce over all 11 practices
was 6.3% (3518/52575) of which 67.3% (2369/3518wemale; 5.8% (3066/52575) of the
total practice population received an SSRI forttremnt of depression (Table 2).

Table 2 Antidepressant indication

Number of patients prescribed an SSRI n = 3518 (%)
Depression/Mixed depression anxiety 3066 (87.2)

Anxiety disorder 305 (8.7)
Bipolar 46 (1.3)
Schizoaffective 38 (1.1)
Personality disorder 10 (0.3)
Unknown 18 (0.5)
Other mental health 15 (0.4)
Other general medical 20 (0.6)

Other mental health: insomnia, eating disorders, et
Other general medical: neuropathy, menopausal gt irritable bowel syndrome,
premature ejaculation, etc.

Significantly higher SSRI doses were prescribed#0 years old than those >70 years (mean
? SD), 1.43 ? 0.69 DDDs versus 1.12 ? 0.51 DDDs ript&Vhitney U test p < 0.001). There
was no significant difference in SSRI prescribetlyddose by gender within the age groups.

Regression analysis

97.5% (2596/2662) of thos&Z0 years had complete data for all predictor véemband were
entered into a logistic regression model (Tablé/AB. hypothesised an age gender interaction
term would be necessary as women live longer thaim imale counterparts and older age is
associated with lower SSRI doses; however, theaot®n term was not significant, did not
improve model fit, and was left out. All the modelsumptions held: there was no evidence
of multi-collinearity (no variables were highly eelated >0.8), the link test was correctly
specified (hatsq z = 0.90; p = 0.37), and Hosmerlaameshow?s goodness of fit test failed
to achieve significance (Chi-square (8) = 6.10; |©.64). No outliers were excluded for
having disproportionate leverage on the model.



Table 3Patient demographics and independent variables

n = 2662 Unadjusted Odds Ratio (95% CI) p-value
Mean Age ? SD (range) years 457?13 (18 to 70) 100@9 to 1.01) 0.85
Male (%) 884 (33.2) 1
Female (%) 1778 (66.8) 1.03 (0.86 to 1.23) 0.734
Deprivation (%)
SIMD quintile 1(least deprived) 248 (9.3) 1
SIMD quintile 2 322 (12.1) 1.17 (0.80to 1.72) 0.41
SIMD quintile 3 167 (6.3) 1.67 (1.08 to 2.58) 0.021
SIMD quintile 4 522 (19.6) 1.38 (0.98 to 1.94) (B06
SIMD quintile 5 (most deprived) 1364 (51.2) 1.551(to 2.16) 0.009
SIMD unknown (not in model) 39 (1.5)
“Co-morbidities (%)
0 1728 (64.9) 1
1 665 (25.0) 1.10 (0.90 to 1.33) 0.356
>2 269 (10.1) 1.18 (0.90 to 1.54) 0.238
Current Smoking Status (%)
Non-smoker 1581 (59.4) 1
Smoker 1050 (39.4) 1.13(0.951t0 1.34) 0.165

Smoking status unknown (not in model) 31 (1.2)
SSRI use (%)

ADM for <2y (%) 1909 (71.7) 1

Same ADM for>2y 753 (28.3) 1.80 (1.49t0 2.17) <0.001
Practice (% practice pop.)

1 82 (2.2) 1

2 265 (2.7) 1.98 (1.09 to 3.57) 0.024
3 242 (3.6) 1.26 (0.68 to 2.35) 0.461
4 191 (4.4) 3.26 (1.77 to 5.99) <0.001
5 372 (6.5) 1.50 (0.84 to 2.69) 0.171
6 201 (5.9) 2.69 (1.47 to 4.94) 0.001
7 224 (5.7) 2.20 (1.21 to 4.01) 0.01

8 322 (6.4) 1.81(1.01 to 3.24) 0.047
9 181 (5.8) 3.80 (2.06 to 7.01) <0.001
10 302 (8.0) 2.32(1.29t0 4.18) 0.005
11 280 (9.3) 3.54 (1.96 to 6.38) <0.001

Odds ratio: unadjusted. Cl: 95% confidence inter88): standard deviation. SIMD: Scottish
Index of Multiple Deprivation. SSRI: selective senmain re-uptake inhibitor. ADM:
antidepressant medicine.

’Co-morbidities: Individuals had one or more of tHellowing: asthma, COPD,
cardiovascular disease, stroke, diabetes mellitdfoa hypertension.

Higher prescribed daily dose was significantly assted with the following variables in
descending order of magnitude by odds ratios: iddad practice attended, being prescribed
the same SSRI for2 years, and living in a more deprived area (Ta)leThere were
significant differences between doses for thosesquileed SSRIs short-term versus those
prescribed the same SSRI fei2 years (Table 4), with significant increases obserfor all
SSRIs except paroxetine and escitalopram.



Table 4 Mean daily doses and differences in short-term anbbng-term (same SSRP2 years) mean doses

ADM <2 years (n = 1909)

ADM >2 years (n = 753)

Difference in mean dose Mann-Whitney All ADMs (n = 2662)

Number of Mean dose Number of Mean dose (mg) 95% ClI U-test’ Number of Mean dose

ADMs (%)’ (SD) mg ADMs (%)’ (SD) mg ADMs (%) (SD) mg
Citalopram 929 (34.9%) 25.8 (12.2) 258 (9.7) 3128) 5.4(3.6t07.2) <0.001 1187 (44.6) 27.0Q)3.
Fluoxetine 753 (28.3) 27.2 (12.0) 316 (11.9) 3046Q0) 3.4(1.6t05.2) <0.001 1069 (40.2) 28.27)2.
Sertraline 147 (5.5) 91.0 (43.7) 76(2.9) 106.62#9 15.6 (2.3 to 28.8) 0.019 223 (8.4) 96.3 (46.1)
Paroxetine 35 (1.3) 28.0 (11.8) 67 (2.5) 29.4 (12.71.4 (-3.6 t0 6.4) 0.832 102 (3.8) 28.9 (12.3)
Escitalopram 44 (1.7) 15.2 (5.6)  35(1.3) 15.4)6.8 0.2 (-2.6 to 3.0) 0.94 79 (3.0) 15.3 (6.1)
Fluvoxamine 1(0.0) 1(0.0) 2(0.1)
Total 1909 (71.7) 753 (28.3) 2662 (100%)

Note: Total mean dose and difference in doses leetvghort-term and long-term use presented as

differences groups.

ADMs: antidepressant medicines. SD: standard dewiat

?: Percentage of total antidepressants prescri#tet2662 patients.

?: Dose distribution for ADM <2 years ar@ years compared using Mann-Whitney U-test.

maahsSD to aid clarity of actual



Long-term B&Z use

Seven practices had data available for a subseamahtsis exploring B&Z association with
SSRI prescribed daily dose. 11.8% (190/1610) of shbset were prescribed long-term
B&Zs; 1567 (97.3%) had complete data and were dedu In this analysis, we found higher
prescribed daily dose was significantly associatél the following variables in descending
order of magnitude by odds ratios: individual piaetattended, being prescribed long-term
B&Z and being prescribed the same SSRIXBryears (Table 5). All the model assumptions
held: there was no evidence of multi-collinearip (variables were highly correlated >0.8),
the link test was correctly specified (hatsq z &7Qp = 0.39) and Hosmer and Lemeshow?s
goodness of fit test failed to achieve significafChi-square (10) =3.24; p = 0.92).

Table 5Patient demographics and independent variables, ihading benzodiazepines

and z-hypnotics

n=1610 Unadjusted Odds Ratio (95% CI) p-value
Mean Age ? SD (range) years 46 ? 12 (18 to 70) {1000 to 1.01) 0.432
Male (%) 551 (34.2) 1
Female (%) 1059 (65.8) 1.17 (0.93 t0 1.46) 0.186
Deprivation (%)
SIMD quintile 1(least deprived) 93 (5.9) 1
SIMD quintile 2 153 (9.7) 0.92 (0.50 to 1.70) 0.794
SIMD quintile 3 90 (5.7) 1.75 (0.90 to 3.43) 0.101
SIMD quintile 4 264 (16.7) 1.29 (0.73 to 2.28) B37
SIMD quintile 5 (most deprived) 985 (62.1) 1.418@1o 2.44) 0.213
SIMD unknown (not in mode) 25 (1.6)
“Co-morbidities (%)
0 1028 (63.9) 1
1 415 (25.8) 1.20 (0.93 to 1.55) 0.152
>2 167 (10.4) 1.12 (0.79 to 1.58) 0.533
Current Smoking Status (%)
Non-smoker 900 (56.6) 1
Smoker 691 (43.4) 1.16 (0.93 to 1.45) 0.192
Smoking status unknown (not in model) 19 (1.2)
SSRI use (%)
ADM for <2y (%) 1143 (71.0) 1
Same ADM for>2y 467 (29.0) 1.94 (1.53 t0 2.47) <0.001
Practice (% practice pop.)
1 82 (5.1) 1
3 242 (15.0) 1.48 (0.77 to 2.83) 0.241
6 201 (12.5) 2.78 (1.49t0 5.18) 0.001
8 322 (20.0) 1.96 (1.07 to 3.58) 0.029
9 181 (11.2) 4.17 (2.22 to 7.81) <0.001
10 302 (18.8) 2.60 (1.42t0 4.78) 0.002
11 280 (17.4) 3.62 (1.98 to 6.66) <0.001
B&Z use (%)
None 1420 (88.2) 1
Long-term B&Z for>8 weeks 190 (11.8) 2.05 (1.47 to 2.86) <0.001

Cl: 95% confidence interval. SD: standard deviati®tMD: Scottish Index of Multiple Deprivation.

SSRI: selective serotonin re-uptake inhibitor. ADdhtidepressant medicine.

’Co-morbidities: Individuals had one or more of tllowing: asthma, COPD, cardiovascular

disease, stroke, diabetes mellitus and/or hypeaens

B&Z: benzodiazepine and/or z ?hypnotic.



Discussion

Summary of main findings

Higher SSRI doses for depression treatment weteststally significantly associated with
the following variables in descending order of magite by odds ratios: individual practice
attended, being prescribed the same SSRi2oyears and living in a more deprived area.
When long-term B&Z prescribing was explored as aplanatory variable in a separate
analysis, SSRI doses were found to statisticalggnicantly associated with: individual
practice attended, long-term B&Z prescribing anth@eprescribed the same SSRI fa2
years.

Strengths and limitations

The use of patient-level data, specifically indivads? antidepressant dose and indication,
enabled this study to overcome limitations of poeei studies [2,15-17,19,39]. By excluding
non-mental health and non-depression SSRI use eviifiéd characteristics associated with
individuals receiving higher SSRI doses for thatimgent of depression only.

Unlike other antidepressants, SSRIs demonstrate ddse response curve for the treatment
of depression with higher than standard doses (BD)Dbeing of questionable benefit [29-
31,36,37]. Therefore the use of logistic regressinabled the identification of patient-level
variables associated with differences in SSRI stethdherapeutic doses versus those on
higher doses which are of clinical interest andsfig of more importance in the long-term
use of SSRIs.

However this study has some limitations. The csgional nature of the study does not
permit any analysis of dose progression in timenfiiirst starting an antidepressant; dose
values captured may be discontinued, reduced oeased soon after data capture. As data
capture was staggered from September 2009 to JaB0ad the release of updated and new
guidance may have influenced prescribing, althahghguidance did not advise new changes
in antidepressant doses they further highlightezl nbn-pharmacological management of
depression [30,40,41], but antidepressant growthst@adily and consistently continued on
average to increase by 5% per annum since 2004it@5ne clear change in trajectory since
the introduction of updated and new guidance [&wkEver we cannot rule out that practices
at the end of the data collection period may hdanged practice in response to the updated
and new guidance.

Another possible confounding factor which may ham#tuenced our results were not

knowing whether patients took their medicines as@ibed, however only those for whom
prescriptions for the SSRIs were issued within tiree months prior to data capture were
included, and we knew that patients prescribecs#ime SSRI for2 years were issued with

regular SSRI prescriptions. Depression severity spetialist mental health review may also
have influenced the use higher SSRI dose, howéeemigjority of patients with depression
are diagnosed and treated by their GP without gepgychiatrists or attending specialist
mental health services, and are seen as havingemuilépressive symptoms [42]. Patient
ethnicity is known to be associated with lower picac level antidepressant and B&Z

prescribing [43,44] and inclusion in our analysisud have provided further context to this



study; however, patient-level ethnicity data weneeliably and inconsistent which precluded
their inclusion in this study.

As this was not a prospective research study, aasl eeampleted as part of NHSGG&C
service evaluation and ongoing commitment to uridedsng and evaluating current practice
[26], findings may not be generalisable to otheaar However this study?s findings may be
of interest to others working in similar urban grees with similar demographics to this
population.

Comparison with existing literature

We found that 6.3% of the adult practice populaticere prescribed an SSRI; as expected
this was lower than previous UK studies which fezugxclusively on SSRI and non-SSRI

prescribing: 6.9% [10], 8.6% [12] and NHS ScotlandStimate of 11.3% [8]. The proportion

of females and males prescribed SSRIs of 67.3%32ntP6 respectively is consistent with

other studies [8,39], and 87.2% being prescribe&3RI for depression is slightly higher

than 85.4% previously reported in a general praditdy including all antidepressants[45].

In comparison 28.3% being prescribed the same euigdsant long-term is lower than

previous studies, 47.1% using the same definitiolorg-term use [12], and 40.6 to 51.4%

[16] and 33 to 55% [10] using slightly differentfoitions. Differences may also reflect GPs?
interest in depression management and optimal careanaging depression as a long-term
condition, and possibly not reducing review frequeras patients continue on longer

antidepressant courses [45].

Previous studies indicate that individual patievel socioeconomic deprivation is
significantly associated with early antidepressdiscontinuation [39] whereas this study
identifies higher deprivation as having a small Isignificant association with higher
prescribed daily doses.

Complex subjective patient and prescriber factoay mfluence the size of prescribed daily
doses. As patients become ?experts? in their mondiiey become more informed and
enabled, making more informed decisions about nmEB¢ possibly voicing their
expectations and preferences to use higher anédspnt doses [46,47]. Although,
prescribers may respond to illness severity, andepeed safety and better tolerability of
SSRIs [48,49], as well as ?pushing the dose? ah&@salso previously been criticised for
prescribing subtherapeutic doses of antidepresdantthe treatment of depression [11].
However, an inextricable combination of these knpamd other unknown, factors may have
contributed to the average SSRI doses for individinags in this study being up to 25%
higher for <2 years use, and up to 42% higher lios¢ prescribed the same SSRI*@r
years, when compared to previous cross sectiomaliest [11,50,51], and although we
acknowledge the dose trajectory limitations of #stisdy the routine use of such higher doses
will further drive total antidepressant prescriptiand DDD volumes as SSRI account for the
majority of antidepressants prescribed in Scot[&pd

Unexpectedly, in contrast to practice level studpescribed daily dose was not associated
with co-morbidity [19]. This suggests that high edise burden practices are treating more
patients with antidepressants rather than presgribigher doses to fewer patients. This
study did not find any association between SSREedmsd smoking which is suspected to
influence antidepressant response [22]. Howevearg-term B&Z use was associated with



higher SSRI doses which is compatible with previobservations of increased long-term
(>4 weeks) B&Z use with SSRIs [35].

Implications for practice and research

The overarching challenge for current and futuracfice is continuing support and
management for people with common mental healtlblpnos, such as depression which is
relapsing and remitting, and of a long-term natihegmatically, as long-term prescribing
increases [16] and frequency of review decreasdls antidepressant duration [45], more
consideration should be given to managing depresssoa long-term condition. This would
enable opportunities to review and optimise cammabch individuals? needs whether that be
pharmacological, non-pharmacological, non-mediedlisr a combination of these [12,52].

In line with current guidance [29-31,40] standarddmgal texts such as the British National
Formulary should consider including information Hlighting differences in antidepressant
dose response effects for the treatment of depresss, unlike tricyclic antidepressants
(TCAs), SSRIs have traditionally been prescribethatapeutic doses [11]. Over the years
campaigns [53] and guidelines [29-31] have advigeskcribers to increase antidepressant
doses to achieve better drug response and remistidepressive symptoms. However this
advice is appropriate for routine use of TCAs aadlafaxine but not SSRIs, due to their flat
dose response curve [29-31,40]; higher doses doontihely provide better efficacy [29-31]
but increase the risk of adverse effects such ae@grand/or insomnia [36,54]. Such adverse
effects may influence combination antidepressagtarsd/or concomitant B&Z use [35,55]
with regular B&Z use negatively affecting depressiand/or anxiety symptoms [23,24]
possibly resulting in SSRI doses being ?pushedRefurAs 1 in 10 patients in the B&Z
subgroup analysis were prescribed long-term B&Zd8 an SSRI, and considering B&Zs
negative effects, patients prescribed such combmsatshould be considered a priority for
ongoing review and follow up to minimise inappr@pe prescribing, and reduce and stop
B&Z use where possible.

The difference in short-term and long-term dosésesacomplex questions such as whether
patients are receiving the most effective drug @osk in line with guidance [29,30]; what is
the potential loss of antidepressant efficacy wrdatment duration [56,57] where some
patients respond to ?pushing the dose? and othess ceduction [56]; whether
neuroprogressive changes in depression affect desgonse [58], and the challenge of
accurately diagnosing depression [34,59-61].

Future research should consider prospective lodigiall studies assessing antidepressant
response and outcomes, dose response and changedreatment lifetime. Qualitative
approaches have a role in exploring service usgeaations of antidepressant treatment and
dose; why GPs ?push the dose? and how continui@gsgarovided. A comprehensive study
specifically designed as a research study with daféected from sufficient randomly
sampled GP practices to permit a multi-level modeluding patient-level and GP practice-
level variables is warranted to contextualise theeent-level factor findings.

Conclusion

This study has demonstrated that higher SSRI pbestrdaily doses for depression are
associated with patients? GP practice attendedeaing prescribed the same antidepressant



for >2 years. As long-term antidepressant use increffsesise of higher doses may further
contribute to prescribing growth. However, the moeituse of such higher SSRI doses for
depression is not supported by current evidencguatelines. Therefore, in the short-term,
lower prescribing could be achieved via audit aeeldback of practice prescribing patterns
[62] and GP face-to-face reviews of those alreagyomg-term antidepressants [12] which
have both been effective in reducing costs andcphesg volumes.

Appendix 1 Data extraction information and Read Co@s

Condition Code

Depression E112.
E113.
E118.
Elly2
E11z2
E135.
E2003
E291.
E2B..
E2B1
Eu204
Eu32.
Eu33.
Eu341
Eu412

Clinical concept

Single major depressive episode
Recurrent major depressive episode
Seasonal affective disorder
Atypical depressive disorder
Masked depression
Agitated depression
Anxiety with depression
Prolonged depressive reaction
Depressive disorder NEC
Chronic depression
[X]Post-schizophrenic depression
[X]Depressive episode
[X]Recurrent depressive disorder
[X]Dysthymia
[X]Mixed anxiety and depressive disorder

Encountersdepression, depressive, depre*

Other co-morbidities
Asthma H33..
H33zz
21262
COPD H3?
H3y..
H3z..
H31..
H32..
H36..
H37..
CVvD G3?
G3z..
G30..
G30z.
Stroke G6?
G64z.
Hypertension  G2?
G20..
Diabetes C1i0..
C10E.
C10F.

Asthma

Asthma NOS

Exlcude if asthma resolved
Chronic obstructive pulmonary disease
Other specified chronic obstructive airwaijsedse
Chronic obstructive airways disease NOS
Chronic bronchitis

Emphysema

Mild chronic obstructive pulmonary disease
Moderate chronic obstructive pulmonary diseas
Ischaemic heart disease

Ischaemic heart disease NOS
Acute myocardial infarction

Acute myocardial infarction
Cerebrovascular disease

Cerebral infarction NOS
Hypertensive disease

Essential hypertension

Diabetes mellitus

Type 1 diabetes mellitus

Type 2 diabetes mellitus

Contract cod€’

yes

yes
yes

yes

yes

yes
yes
yes

yes

yes
yes



Bipolar illness E11.. Manic-depressive psychoses

Eu3l. [X]Bipolar affective disorder yes
Schizophrenia  E10.. Schizophrenia
E10z. Schizophrenia NOS yes
EncountersSchizophren*
OoCD E203. Obsessive compulsive disorder
EncountersCompul*
Anxiety E200. Anxiety states
Eu431 [X]Post - traumatic stress disorder
E29y1 Post-traumatic stress disorder

E2001 Panic disorder
E2022 Panic disorder

E202. Phobic states
Encountersphob*

Eating disorders E271. Anorexia nervosa
E2751 Bulimia nervosa

Smoking 137R. Current smoker yes
137S. Ex smoker yes
137 L. Current non-smoker yes

’Defined by Scottish Clinical Information Managem@nPractice January 2009 (Ref M). Al
practices used NHSGG&C long-term condition templafer contract work and data
recoding consistency.
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