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INTRODUCTION
The prevalence of obesity in the UK in 2001 reached
21% in males and 23.5% in females.1 As a result,
widespread consequences include an impaired quality
of life, increased social support and disability
allowance for the social services budget, and an
increased impact on healthcare resources. Despite
consistent evidence for major clinical benefits from
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ABSTRACT
Background
Healthcare costs attributable to obesity have previously
involved estimations based on costs of diseases commonly
considered as having obesity as an underlying factor.

Aim
To quantify the impact of obesity on total primary care
drug prescribing.

Design of study 
Review of computer generated and handwritten
prescriptions to determine total prescribing volume for all
drug classes.

Setting 
Twenty-three general practice surgeries in the UK.

Method
Stratified random selection of 1150 patients who were
obese (body mass index [BMI]>30 kg/m2) and 1150 age-
and sex-matched controls of normal weight (BMI
18.5–<25 kg/m2). Retrospective review of medical records
over an 18-month period.

Results 
A higher percentage of patients who were obese,
compared with those of normal weight, were prescribed
at least one drug in the following disease categories:
cardiovascular (36% versus 20%), central nervous
system (46% versus 35%), endocrine (26% versus 18%),
and musculoskeletal and joint disease (30% versus
22%). All of these categories had a P-value of <0.001.
Other categories, such as gastrointestinal (24% versus
18%), infections (42% versus 35%), skin (24% versus
19%) had a P-value of <0.01, while respiratory diseases
(18% versus 21%) had a P-value of <0.05. Total
prescribing volume was significantly higher for the group
with obesity and was increased in the region of two- to
fourfold in a wide range of prescribing categories: ulcer
healing drugs, lipid regulators, β-adrenoreceptor drugs,
drugs affecting the rennin angiotensin system, calcium
channel blockers, antibacterial drugs, sulphonylureas,
biguanides, non-steroidal anti-inflammatories (NSAIDs)
(P<0.001) and fibrates, angiotensin II antagonists, and
thyroid drugs (P<0.05). The main impact on prescribing
volumes is from numbers of patients treated, although in
some areas there is an effect from greater dosage or
longer treatment in those who are obese including
calcium channel blockers, antihistamines, hypnotics,
drugs used in the treatment of nausea and vertigo,
biguanides, and NSAIDs (P<0.05) reflected in significantly
increased defined daily dose prescribing. 

Conclusions 
This large study of contemporary practice indicates that
obesity more than doubled prescribing in most drug
categories. 
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method.16,17 The Counterweight Project7 included a
baseline survey of medical practice that aimed to
establish:

• whether the population that is obese receives a
greater volume of prescribing than age- and sex-
matched controls of normal weight in terms of i)
numbers of patients treated, and ii) volume per
patient treated;

• factors affecting prescribing rates, for example
presence of comorbid conditions; and

• the effect of an increasing degree of obesity on
prescribing.

METHOD
Programme methodology
Practice recruitment and centres involved. The
Counterweight Project methodology is published in
detail elsewhere.7 Counterweight is being conducted
in seven regions around the UK and was launched in
March 2000. Participating practices were chosen
from those who volunteered in response to letters of
invitation offering assistance, which aimed to
establish an effective weight management service
within current practice resources. Counterweight
consists of four phases: 

• baseline medical practice review;
• support and training;
• establishment of weight management programme;

and 
• evaluation and feedback. 

Data used for this paper were taken from the
baseline review. 

Baseline medical practice review. In each of the 30
practices recruited, stratified systematic random
sampling was used to select 50 subjects who were
obese (body mass index [BMI]>30 kg/m2) and 50
age- and sex-matched subjects of normal weight
(BMI 18.5–<25 kg/m2). It was not possible to conduct
the review in seven practices because of data
protection issues or limited availability of data on
computerised records. Data were, therefore,
available from 23 practices. The total sample was
1150 subjects of normal weight and 1150 subjects
who were obese. The practices were spread
geographically across the UK, with address post
codes indicating a wide range of populations from
the affluent to the socially deprived.

Computerised and paper-based medical records
were reviewed. Data were collected on every
prescription issued over an 18-month period and
included drug, dosage, number of prescriptions and
quantity of drug in each prescription. The 18-month
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moderate weight loss and weight maintenance in
large-scale and long-term studies,2–5 few resources are
allocated to fund weight management in the primary
care setting. Difficulty in establishing efficacious
obesity management in primary care has been
highlighted by the Brief Intervention Obesity (BIO)
project, which recently reported the failure of a 4.5-
hour training programme for GPs and practice nurses
to achieve weight loss in participating patients.6

Potential obstacles to providing weight
management within normal health care include a
lack of awareness of the extent of ill health
attributable to obesity and of the multiple benefits
of modest weight loss (5–10% of body weight), plus
a perceived cost of intervention. Costs of some
experimental interventions have been high, but the
marked health benefits may be achievable by well-
designed, cheaper interventions within routine
care.3,4,7,8 The economic case for incorporating
weight management within a healthcare service will
depend on the balance between the costs of
intervention versus potential cost savings from the
reduced need to treat obesity-related
comorbidities. 

The costs of obesity in a variety of countries have
been estimated at 4–8% of total healthcare budgets,
mainly from the increased prevalence of comorbid
conditions and general costs of their management.9–12

Direct costs of obesity were estimated at around £500
million plus indirect costs of around £2.1 billion in
1998 in England.13 A large proportion of these
healthcare costs arise from drug prescriptions: around
25% of primary care trust (PCT) budgets have been
spent on prescribing14 and drug costs absorb most of
the non-fixed costs of primary care. As pressure builds
on NHS resources, a number of recommendations
have been made, which aim to benefit patients and
generate savings in prescribing budgets;14 the balance
of costs around obesity and weight management,
however, have not been included. 

The World Health Organisation (WHO) system of
defined daily dose(s) (DDD[s]) reliably measures drug
volume15 (Supplementary Appendix 1). Other studies
assessing prescribing volume have used this

How this fits in
As healthcare costs continue to rise, much attention has been placed on
ensuring good prescribing practice to optimise patient care within available
resources. Previous estimates have given an indication of the influence of
obesity on healthcare costs but none has documented evidence on the full
impact this disease has across clinical areas including those not normally
associated with being obese. This study has used a new approach based on
defined daily doses to begin to clarify the extent of the problem.
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time frame was chosen to ensure inclusion of data
that would be affected by annual reviews (such as
diabetes), recognising that such reviews are
commonly delayed by missed appointments or
holidays. Due to variations in start dates of the
reviews between centres, data collection started on 1
April 2000 and was completed on 6 September 2002.

For analytical purposes each drug audited was
given an individual code and also coded according
to main prescribing categories as listed the British
National Formulary (BNF) (Supplementary Appendix
2). For some drug categories, sub-sections were also
coded to allow for analysis in more detail. For
example, the category of cardiovascular disease was
broken down to allow analysis of antihypertensive
drugs, then further subdivided to look at drug
classes such as β-blockers. Trade names were
‘mapped’ onto their root drug. 

Initial analysis examined the total number of
patients who had no drugs or who received at least
one drug from the 15 BNF prescribing categories
over the 18-month audit period. In cases where a
patient received an antihypertensive and a lipid
regulator this would be counted as one patient
receiving at least one drug from the cardiovascular
category. To assess the impact of obesity on
‘polypharmacy’, the number of patients receiving at
least four different root drugs over the 18-month
period was calculated.

Prescribing volume was assessed using the WHO
system of DDD(s). The DDD for each drug was entered
and the drug sub-groups were analysed according to
BNF sub-categories. Total DDD(s) were assessed for
the groups of patients who were of normal weight and
obese for each prescribing category. 

To quantify the impact of obesity on prescribing
rates in various drug categories we applied a ratio of
prescribing volume; total DDD(s) for the population
that was obese were divided by the total DDD(s) for
the population of normal weight. 

Data were collected on patients recorded as
having ‘major’ comorbidities and ‘any’ comorbidity.
These data were taken from computerised medical
records and paper-based patient summaries
including information from secondary care
communications. Major comorbidities were those
commonly accepted as having obesity as a
contributory factor. Any comorbidity included the
major comorbidities plus those clinical conditions
also associated with or exacerbated by obesity, but
hitherto not included in health economic analysis of
the impact of obesity on healthcare resources
(Supplementary Appendix 3).

Statistical methods. Probability values for the
comparison between the percentages of patients who

were obese and of normal weight who received at least
one drug from each of the BNF categories were
derived from a logistic regression analysis, with
adjustment firstly for age group, sex, deprivation
category, and country and, secondly, for the same four
factors plus the presence of any comorbidity in that
subject. Comparisons between total DDD(s)
prescribed per patient for the both groups and for the
volume of drug prescribed to each patient who
received the relevant drug were carried out using the
Mann-Whitney U test, to allow for non-normality of the
DDD distribution. Analysis of the distribution of the
number of root drugs prescribed for patients who were
obese and of normal weight were carried out using the
χ2 test for trend. Factors associated with the probability
of a patient being prescribed four or more drugs were
identified using logistic regression analysis in a two-
stage procedure, initially excluding and then including
the presence of comorbidity in the statistical model.

RESULTS
Drug prescribing
Table 1 shows the numbers and percentage of
patients who were obese and of normal weight who
received prescriptions during the 18-month audit
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BMI 18.5–<25 BMI ≥30 
normal weight obese 

BNF category (n [%]) (n [%]) P-valuea P-valueb

Cardiovascular system 231 (20.1) 415 (36.1) <0.001 <0.001

Central nervous system 403 (35.0) 534 (46.4) <0.001 <0.001

Endocrine system 206 (17.9) 299 (26.0) <0.001 <0.001

Musculoskeletal and 248 (21.6) 349 (30.3) <0.001 <0.001
joint disease

No prescriptions 270 (23.5) 184 (16.0) <0.001 0.011

Infections 402 (35.0) 481 (41.8) 0.001 0.008

Gastrointestinal 207 (18.0) 273 (23.7) 0.001 0.025

Skin 223 (19.4) 281 (24.4) 0.005 0.033

Respiratory system 208 (18.1) 250 (21.7) 0.032 0.392

Ear, nose, oropharynx 75 (6.5) 100 (8.7) 0.054 0.090

Obstetrics, gynaecology and 159 (13.8) 189 (16.4) 0.056 0.136
urinary tract disorders

Anaesthesia 2 (0.2) 5 (0.4) 0.270 0.261

Malignant disease and 12 (1.0) 10 (0.9) 0.605 0.448
immunosupression

Nutrition and blood 78 (6.8) 74 (6.4) 0.686 0.361

Vaccines 119 (10.3) 123 (10.7) 0.878 0.919

Eye 102 (8.9) 102 (8.9) 0.896 0.564

aP-value derived from logistic regression model comparing the obese vs normal weight
prescribing rates with adjustment for age, sex, deprivation category, and country. bP-value
derived from logistic regression model comparing the obese versus normal weight
prescribing rates after adjustment for age, sex, deprivation category, country, and the
presence of a comorbidity. BNF = British National Formulary.

Table 1. Percentage of patients (obese and normal weight,
each n = 1150) receiving prescriptions from each of the 15
main BNF prescribing categories during the 18-month period.
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comorbidities (P<0.05). A number of sub-categories of
interest where DDD analysis was not possible were
also prescribed to significantly greater numbers of
obese patients including codeine preparations, anti-
platelet drugs, corticosteroids, diuretics, drugs used
for the relief of soft tissue inflammation, and drugs
used in the treatment of rheumatic disease and gout. 

Defined Daily Doses. For a more complete reflection
of prescribing volume over the 18-month audit
period, total DDD(s) were calculated for all BNF
prescribing categories for which DDD values were
available. These results, shown in Table 2, reveal
significantly higher prescribing volumes in those
patients who were obese for a wide range of drug
classes. For all drug groups, except selective
serotonin re-uptake inhibitor (SSRI) antidepressants,
antispasmodics and anion exchange resins,
numerically more DDD(s) were prescribed to patients
who were obese than to those age- and sex-matched
controls of normal weight. This was significant for 14
out of the 25 drugs groups shown in Table 2. Table 2
also shows the ratio of total DDD(s) of the patients
who were obese to those of normal weight for the
drugs with a significantly different DDD (P<0.05). The
prescribing ratio for most drug classes was at least 2.

A closer examination of prescribing practice was
conducted to examine the DDDs prescribed to each
individual patient who received that drug group. The
results in Table 3 show that in six drug classes,
significantly greater drug volumes (P<0.05) were
prescribed to the individuals who were obese receiving
the drug than to the patients of normal weight receiving
the drug. These findings should, however, be
interpreted with caution because of multiple testing.

Polypharmacy. Table 4 shows that, for the most part,
larger numbers of root drugs were prescribed to
patients who were obese than those of normal
weight (P<0.001). Four or more root drugs were
prescribed over the 18-month audit period to 615
(53.5%) patients who were obese compared with
436 (37.9%) patients of normal weight. Figure 1
illustrates the additional impact of increasing BMI
over and above the effect of increasing age on
prescribing volume and Figure 2 illustrates the
impact with an increasing number of comorbidities.

Degree of obesity. Table 5 shows that among patients
with BMI ≥30 kg/m2, increasing degrees of obesity
increase prescribing rates even after taking into
account various other factors which were also found
to impact on prescribing (age, sex and deprivation
category as well as the presence comorbid
conditions). There was no significant difference
between prescribing in England or Scotland.

BMI 18.5–<25 BMI ≥30
normal weight obese Ratio of

(n = 1150) (n = 1150) prescribing
BNF code Total DDD Total DDD P-value volume

2.12 Lipid regulators/fibratesa 373 7571 0.034 20.3

6.1.2.2 Anti-diabetic/biguanides 1829 21558 <0.001 11.8

2.5.5.1 Angiotensin-converting 21531 91224 <0.001 4.2
enzyme inhibitors

2.5.5 Drugs affecting the 25717 102732 <0.001 4.0
renin-angiotensin system

2.12 Lipid regulators 19146 70589 <0.001 3.7

2.12 Lipid regulators/statins 18490 62744 <0.001 3.4

2.5.5.2 Angiotensin-II receptor 4186 11508 0.010 2.7
antagonists  

6.1.2.1 Antidiabetic/ 7572 20413 <0.001 2.7
sulphonylureas

2.6.2 Calcium channel blockers 23443 56952 <0.001 2.4

2.4 β-adrenoceptor 18601 41738 <0.001 2.2
blocking drugs

6.2 Thyroid 6844 13170 0.025 1.9

1.3 Ulcer healing 17454 32017 <0.001 1.8

10.1.1 Non-steroidal 24051 43063 <0.001 1.8
anti-inflammatories

5.1 Antibacterial drugs 4494 5488 <0.001 1.2

4.3.1 Tricyclics and related 6195 10648 0.079 1.7

4.3 Antidepressant drugs 29140 32168 0.082 1.1

4.6 Drugs used in nausea 1375 3887 0.182 2.8
and vertigo

4.3.3 Selective serotonin 20018 18286 0.239 0.9
re-uptake inhibitors

3.4.1 Antihistamines 5049 6193 0.286 1.2

4.1.1 Hypnotics 4710 14608 0.397 3.1

4.1.2 Anxiolytics 1793 2623 0.449 1.4

4.8 Anti-epileptics 3024 3433 0.483 1.1

1.2 Antispasmodics and other 2863 2554 0.879 0.9
drugs altering gut mobility

4.9 Drugs used in Parkinsonism 28 2739 n/a n/a
and related disordersa

2.12 Lipid regulators/anion 283 274 n/a n/a
exchange resinsa

aNumbers of patients receiving drug type too small to allow reliable estimates. BNF = British
National Formulary.

Table 2. Total defined daily doses prescribed during an 18-
month observation period within BNF prescribing categories for
patients who are obese and age- and sex-matched controls.

period in each of the main BNF prescribing categories.
Significantly more patients of normal weight (23.5%
versus 16.0%; P<0.001) had received no prescriptions
compared with those who were obese. In no
prescribing categories were there significantly more
prescriptions in the normal weight patients. For eight
of the 15 BNF prescribing categories, significantly
more prescriptions were made to obese patients after
adjustment for age, sex, deprivation category, and
country. Eight were still more often prescribed after
adjusting for the presence of obesity-related
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DISCUSSION 
Summary of main findings
About 80% of all registered patients aged 18–75 years
received at least one prescription in this 18-month
period with patients of normal weight being 50% more
likely to have no medications in the 18-month audit
period.This is likely to be reflected in differences in
rates, duration, and content of medical consultations. 

More patients who were obese received drugs from
the main prescribing categories than the age- and
sex-matched controls of normal weight. The range of
prescribing areas being affected by obesity was
striking, reflecting the frequent presence of multiple
comorbidity. It is well recognised that obesity affects
categories such as cardiovascular disease, endocrine,
and the musculoskeletal system. Increased
prescribing to those who were obese in categories
such as gastrointestinal, infections, and skin are not
those which most clinicians would typically expect to
be associated with obesity. These findings
demonstrate the wide range of clinical conditions for
which obesity is a contributory factor and for which
there is an increased healthcare requirement. 

The DDD data confirm that most of the prescribing
attributable to obesity is due to the increased
number of patients who receive prescriptions. Drugs
such as codeine preparations, which have no DDD
allocated, were also found to be prescribed to
significantly greater numbers of the population that
was obese. However, the volume of prescribing per
affected patient was also significantly higher in those
who were obese for antihistamines, drugs used in the
treatment of nausea and vertigo, non-steroidal anti-
inflammatories (NSAIDs), calcium channel blockers,
hypnotics, and biguanides; multiple testing may,
however, have produced one spurious result.
Obesity, therefore, affects prescribing volume both at
a population and individual patient level. The classes
of drugs apparently affected by obesity are of
interest; hypnotics are likely to be prescribed in larger
quantities in relation to sleep disorders associated
with obesity and NSAIDS due to lower back pain and
musculoskeletal pain, but the increased dosages of
antihistamines and drugs used in nausea and vertigo
are less easily explained.

Comparison with existing literature
The higher prescribing levels in the patients who were
obese is largely explicable in terms of medical
conditions known to be increased in such individuals,
but in some cases there may be multiple interactions.
For example, more frequent prescriptions of
antibacterial drugs in those who are obese are likely
to be accounted for by more frequent chest, skin, and
urinary tract infections. These are also likely to be
more frequent in people with diabetes, who are over-
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DDD per patient DDD per 
with obesity non-obese patient

BNF code receiving drug receiving drug P-value

2.6.2 Calcium channel blockers 482 372 0.018

3.4.1 Antihistamines 85 59 0.032

4.1.1 Hypnotics 243 92 0.021

4.6 Nausea and vertigo 64 29 0.031

6.1.2.2 Biguanides 308 152 0.014

10.1.1 Non-steroidal anti-inflammatories 143 105 0.020

BNF = British National Formulary.

Table 3. Defined daily dose values per patients who are
obese and those of normal weight who received drugs from
specific categories.

Obese Normal weight
Number of root drugs n % n %

0 184 16.0 270 23.5

1 129 11.2 172 15.0

2 107 9.3 158 13.7

3 115 10.0 114 9.9

4 100 8.7 92 8.0

5 80 7.0 70 6.1

6 76 6.6 64 5.6

7 60 5.2 52 4.5

8 43 3.7 45 3.9

9 43 3.7 23 2.0

10 46 4.0 20 1.7

>10 167 14.5 70 6.1

χ2 test for trend: P<0.001.

Table 4. Number and percentage of obese and normal weight
patients receiving root drugs over the 18-month audit period.

Age group (years)

Obese
Normal

90

80

70

60

50

40

30

20

10

%

<35 35–44 45–54 55–64 65+

Figure 1. Prevalence of
polypharmacy defined as
>4 drugs during an 
18-month period by body
mass index status and
age group.
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represented among the population that is obese. It is
noteworthy that seven prescribing categories not
found to be affected by obesity (obstetrics and
gynaecology; malignant disease; nutrition and blood;
eye; ear, nose, and throat; vaccines; and anaesthesia)
are relatively unimportant as far as healthcare
expenditure is concerned. The total budget for these
six categories for primary care prescribing in 2002
accounted for less than 13% of the total prescribing
budget,18 whereas the prescribing categories that we
have found to be significantly (P<0.05) affected by
obesity formed 87% of primary care prescribing.
Obesity, therefore, increased drug prescribing in all
the most expensive prescribing categories. 

The figures obtained in this study reveal a wider
spread of costs attributable to obesity than previously
known, in one of the most costly areas of medical
practice. The data, therefore, provide further support
for the view that the early management of obesity,
rather than the late treatment of its multiple
consequences, should underpin quality health care.
The exaggerated healthcare requirement, which
results from increasing BMI, is shown clearly in the

data in Table 5 and Figures 1 and 2. The presence of
cardiovascular risk factors has a major impact on
prescribing independent of BMI. However, even after
adjusting for the presence of hypertension, diabetes,
dyslipidaemia, cardiovascular disease, or stroke,
there remains a highly significant augmentation of
attributable prescribing volume as BMI rises from 30
to over 40 kg/m2, to which other diseases contribute. 

These data confirm the inextricable
pathophysiological effect obesity has in relation to a
wide range of clinical conditions that are largely
managed pharmacologically with major cost
implications. This study strengthens the economic
case for weight management to be high on
healthcare agendas, particularly now that effective
low-cost interventions are being developed for the
primary care setting.3,4,7 

Strengths and limitations of the study
The data form the largest UK set of cross-sectional
data on medical practice in relation to obesity. This
study reflects current prescribing patterns in the UK
and there are several reasons to believe that the
results are representative of routine practice across
the country. The populations served by the practices
recruited showed a socioeconomic profile similar to
that of the whole UK. There are, however, some
limitations within the data. It is not possible to
exclude some bias as a result of practices involved
being motivated to take part in an obesity audit. Only
60–70% of patients in the Counterweight practices
had their heights and weights recorded, to be able to

Odds ratio (95% CI) P-value

Age (years)

<35 1.0 (reference)a

35–44 1.05 (0.79 to 1.40) 0.74

45–54 1.40 (1.05 to 1.84) 0.02

55–64 2.10 (1.53 to 2.82) <0.001

65+ 3.33 (2.41 to 4.62) <0.001

Sex

Male 1.0 (reference)a

Female 1.99 (1.64 to 2.41) <0.001

Deprivation category of practice address

Affluent 1.0 (reference)a

Intermediate 1.57 (1.15 to 2.16) <0.001

Deprived 1.90 (1.41 to 2.56) <0.001

Country

England 1.0 (reference)a

Scotland 1.26 (0.93 to 1.52) 0.07

Any comorbidityb

No 1.0 (reference)a

Yes 3.95 (3.25 to 4.79) <0.001

Body mass index

18.5–25 1.0 (reference)a

30.00–34.99 1.55 (1.26 to 1.90) < 0.001

35.00–39.99 1.84 (1.35 to 2.51) < 0.001

≥40.00 2.53 (1.66 to 3.84) < 0.001

aReference group <4 drugs. bSee Supplementary Appendix 2. CI = confidence interval.

Table 5. Logistic regression analysis to generate odds ratios
for being prescribed four or more root drugs during an 
18-month period using data from normal and obese patients
(combined) adjusted for all other factors.

Number of comorbidities

Obese
Normal

90

80

70

60

50

40

30

20

10

%

0 1 2 3+

Figure 2. Prevalence of polypharmacy defined as >4 drugs
during an 18-month period by body mass index status and
number of comorbidities (see Supplementary Appendix 3).
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calculate BMI. As such, about 30% of all patients
were not available for audit. These will include fit
people, who have never seen their doctor, and
patients who are disabled and housebound, who
may have heavy drug usage. Also excluded would be
some patients with morbid obesity where weight
checks may not be possible with equipment routinely
available in the primary care setting. It is not possible
to say if any net bias resulted from failing to include
these patients. Although based on UK data the
principles of this work will be universal.

Expressing volume of drug prescriptions as multiples
of DDD is an increasingly accepted method for
measuring prescribing volume and allows more detail
than is provided by previous analyses using estimates
of patients treated. It has not previously been applied
to obesity. This method is the only way to prove our
prejudice that the greatest impact on prescribing
volume is on numbers of patients treated — without
analysis of DDDs this fact would not be scientifically
established. It is the only available method that can
identify where increased volume of prescribing is the
result of higher dosage or more prolonged treatments.

Implications for clinical practice and future
research
The study provides new information that should be of
value to clinicians, health service strategists, and
health economists regarding the impact of obesity on
primary care drug prescribing. 

Although causality is not proved in the present
study, there is ample supporting evidence to suggest
that early correction of obesity or prevention of
excess weight gain would help slow down the
spiralling drug costs associated with obesity and its
clinical consequences.
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