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Background: Chronic constipation is a common condition, but few studies have assessed its
cost and impact on resource use. The purpose of this cohort study was to assess the health care
utilization and costs of chronic constipation in a Swedish population using health care claims
data.

Methods: Data were compiled on health care costs, drug costs, and mortality for Véstra
Gotaland, Sweden (2005-2009). These data were used to identify patients aged 18 years or
older with chronic constipation, defined as: at least two health care contacts with a primary
diagnosis of constipation within 12 months or at least one care contact with a primary diag-
nosis of constipation and two dispatches of laxatives 6 months before and 12 months after the
index date. Patients with irritable bowel syndrome or taking opioids, both of which can cause
constipation, were excluded. Costs, resource use, comorbidities, and laxative use were assessed
during a 12-month follow-up period.

Results: In total, 4,043 patients with chronic constipation were identified. They had a mean
(SD) age of 67£18 years. Mortality was 7% during the 12-month follow-up period and the most
common comorbidity was hypertension (22%). In the 12-month follow-up period, patients with
chronic constipation had a mean (SD) of 2.3£7.5 constipation-related health care contacts and a
mean (SD) of 15.2+19.5 other health care contacts. Annual costs, adjusted for sex, age group,
mortality, and comorbidities, were €5,388, of which €951 were for constipation-related care.
Conclusion: Patients with chronic constipation constituted an elderly population with a high
disease burden in Sweden between 2005 and 2009. Mean annual constipation-related health
care costs, adjusted for potentially confounding factors, were €951 per patient.

Keywords: cohort study, chronic constipation, costs, Sweden

Introduction

Chronic constipation is a common gastrointestinal disorder defined by the Rome III
criteria as the presence of constipation symptoms for the last 3 months with symptom
onset at least 6 months before diagnosis.! The condition is initially managed with diet
and lifestyle changes, followed by use of over-the-counter or prescription laxatives
and enemas. Recently, novel drugs such as prucalopride, linaclotide, and lubiprostone
have also become available.

The exact prevalence of chronic constipation has been hard to establish, with a recent
systematic review finding a global prevalence ranging from 2.5% to 79% in adults,
with a median of 16%.% A patient survey in the USA described a considerable duration
of chronic constipation, with 21% of respondents (117 of a total of 557) reporting
having had symptoms for 10 years.* The prevalence of chronic constipation appears
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to increase with age;* however, there is some debate in the
literature about the effect of aging on constipation, and this
increased prevalence may be due to increased self-reporting
of constipation in elderly populations or to an increase in
constipation secondary to other causes.*> A predominance
of constipation in women has been reported worldwide,
with a median and mean female/male ratio of 1.5 and 2.1,
respectively.>* A population-based survey of bowel habits
in Sweden found that 14% of 1,610 adults had self-reported
constipation; this rose to 20% among women.® In addition,
22% of elderly women and 10% of elderly men reported
using laxatives in this survey.®

Studies in several countries, including the USA, have
shown that the burden on health care resources associated
with chronic constipation is substantial.”® A study of a US
health maintenance organization found that mean total annual
health care costs (including inpatient and outpatient costs,
prescription and nonprescription medication costs, and the
costs of alternative therapies) were US$7,522 (95% confi-
dence interval [CI] 5,689-9,146) for patients with constipa-
tion in 2001-2002.7 A second study in the USA found that
the total direct health care costs for patients with constipation
in the California Medicaid system were US$18,891,008
(US$246 per patient) when these costs were calculated over
a 15-month period during 1995-2003.%

There is, however, a lack of comprehensive studies that
have assessed the economic and health-related burden of
chronic constipation in Sweden. We therefore performed a
systematic analysis of Swedish health care records, with the
aim of estimating the economic burden and resource utiliza-
tion associated with chronic constipation in adults.

Materials and methods

Data sources

Data were compiled from health records in the Véstra Gétaland
region of south-west Sweden and combined with data from
the National Health Registers of Drug and Mortality, as previ-
ously described.’ The Vistra Gotaland region has a population
of approximately 1.5 million, with an age distribution similar
to that of the nation as a whole; the region has a representative
mix of urban and rural populations.'® The records available
included complete data for over 99% of all health care contacts
(drawing from nine hospitals and 1,018 outpatient clinics and
primary care clinics), including inpatient, specialist, primary,
and private care, and 99% of all pharmacy dispatches in the
region. In Sweden, a single prescription can be issued for up
to 12 months and consists of up to four dispatches of medica-
tion, each of which lasts up to 3 months.

Using patient-specific identification codes, the data
combine information from three sources: a regional health
care database (VEGA) containing data on all health care
utilization, including diagnostic codes (International Clas-
sification of Diseases 10th edition [ICD-10]), hospital costs
(Diagnosis-Related Group [DRG] codes), and type of clinic
(workplace codes); a drug register from the National Board
of Health and Welfare (National Health Register), containing
information on types, doses, and costs of all drugs dispensed
from pharmacies (but not from hospitals); and a mortality
register from the National Board of Health and Welfare listing
dates and causes of all deaths. All data were anonymized and
the data from all three registers were merged at the individual
level using a unique personal identifier. The analysis period
was July 1, 2005 to June 30, 2009, but historical data on
comorbidities, which were available from 2000, were also
used. Linking of the different data sources for the research
performed was approved by the regional ethical committee
in Gothenburg, Sweden.

All care costs available for the analysis, with the excep-
tion of primary care costs, were calculated from a third party
payer perspective and were based on the NordDRG system,
which iteratively updates DRG weights and costs every year,
based on actual costs of care taken from the previous year.
DRG codes specify the cost reimbursed for a care contact per
individual.!! The costs for primary care were collected as the
net cost of primary care for the region. Drug costs represent
total prescription costs, including copay, and were taken
from the Swedish drug registry, which covers all dispatches
from pharmacies.

Study population characteristics

Inclusion criteria

There is no specific ICD-10 code for chronic constipation;
therefore, an algorithm was developed, based on discus-
sions with clinical experts in chronic constipation, to iden-
tify cases in the data set. Patients were defined as having
chronic constipation if they had at least two health care
visits with recorded ICD-10 codes for constipation (ICD-10
code K59.0) within a 12-month period, or at least one pri-
mary constipation (K59.0) diagnosis and two dispatches of
laxatives (Anatomical Therapeutic Chemical [ATC] code
A06A*) during an 18-month period starting 6 months before
the index date (the date of the first health care contact with
constipation as a primary diagnosis). “Two dispatches”
corresponds to 6 months of constipation medication, which is
sufficient to satisfy the chronicity condition of the Rome I1I
criteria.
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Exclusion criteria

Patients were excluded from the analysis if they were younger
than 18 years at the index date, had ever received a diagnosis
of irritable bowel syndrome (IBS; ICD-10 code K58%*) or
had received at least two dispatches of opioids (ATC code
NO2A) during the 6 months before or 12 months after the
index date. Patients with a diagnosis of IBS were excluded
because IBS with constipation can have a similar pathology
to chronic constipation, but have a different symptom pattern
and treatment pathway.' Patients with a record of opioid use
were excluded because they have a different recommended
treatment pathway than other patients with chronic constipa-
tion and are likely to have different health care utilization
patterns.”!? To enable a 12-month follow-up period for all
patients, individuals were also excluded if their first constipa-
tion diagnosis was after July 1, 2008.

Data analysis

Data on diagnoses, health care utilization, laxative use, and
mortality were analyzed for the 12-month period following
the index date. Calcium antagonist use (ATC code C80*) has
previously been linked to constipation and was investigated
during the follow-up period. Five diagnosis-related comorbidi-
ties were explored on the a priori expectation that they could
have an impact on chronic constipation based on medical
opinion and population prevalence:'*!* Parkinson’s disease
(ICD-10 code G20%), type 2 diabetes mellitus (ICD-10 codes
E11*-E14*), multiple sclerosis (ICD-10 code G35%*), cardiac
arrhythmia (ICD-10 codes 147*-149%*), and spinal cord injury
(S14.0, S24.0, S34.0, T09.3, or T91.3). The occurrence of any
of these comorbidities between the year 2000 and the end of
the analysis period was recorded. The prevalence of these
and other comorbidities was also assessed for the 12-month
period following the index date. Comorbidities were stratified
by sex and age group (1849, 5064, 65-74, and =75 years).
A statistical comparison between comorbidities in men and
women was carried out using Pearson’s chi-squared test with
Yates’ continuity correction.

To give a full overview of the resource utilization of patients
with chronic constipation, health care contacts and drug use
were separated into “constipation-related care” and ““all other
care”, and were further stratified by sex and age group. Annual
constipation-related care and all other care resource utilization
were also estimated for comparison. Health care contacts were
defined as being constipation-related based on the following
diagnostic (ICD-10) codes: constipation (K59.0), anal fistula
(K60.0, K60.1, K60.2, and K60.3), hemorrhoids (184*), fecal
impaction (K56.4), rectal prolapse (K62.3), and intestinal

obstruction (K56.6); and procedure codes, ie, colectomy (JFB30,
JFB31, JFB43, JFB44, JFH00, JFHO1, JFH10, JFH11, JFH20,
JFH30, JFH33, JFH40, and JFH96), rectoscopy (UJGO02),
colonoscopy (UJF32), hemorrhoid treatment (JHB0O, JHB10,
JHB20, JHB30, JHB40, and JHB96) and anal fistula treatment
(JHD20, JHD30, and JHD33). Health care consultations with
codes not included in the above list were classified as all other
care. The length of stay was assessed and analyzed statistically
using a Wilcoxon rank-sum test with continuity correction. All
resource utilization and care contacts were normalized to an
annual rate. The most recent year for which costs were available
was 2009; costs for other years were inflated to equivalent 2009
values using the consumer price index for health care, provided
by Statistics Sweden."> Costs were in Swedish krona and were
converted to costs in euros (€) using the average exchange rate
for 2009 (€1=10.74 Swedish krona).

The use of laxatives (ATC code AO6A*) and other drugs
was assessed by the length of treatment, medication posses-
sion ratio, and treatment overlap; corresponding costs were
also calculated. Only groups of ATC codes that appeared in
more than ten treatment periods were recorded. Given that
laxative pack sizes vary and range from one-day to 30-day
treatment regimens, a standardized system developed by the
World Health Organization (defined daily dose),'¢ which was
fixed and applicable to all dispatches, was used. The length
of treatment during the 12-month follow-up period was mea-
sured in time in days from the first to the last dispatch, plus
a 20% grace period (defined daily dose multiplied by 1.2)
to allow for inconsistencies in patient adherence to therapy.
The medication possession ratio was the sum of defined daily
doses dispatched during treatment divided by the length of
treatment. In a separate analysis, patients who switched treat-
ments (ie, for whom the first dispatch of one laxative occurred
after the last dispatch of the previous one) and those who were
treated with two or more laxatives at the same time were also
identified (overlap, ie, two consecutive treatment periods in
which the start of one period preceded the end of the previous
period; add-on, ie, in which the first dispatch of one treatment
period preceded the last dispatch of the previous period).
Data on over-the-counter medications were not collected and
therefore were not available for analysis.

Regression analysis of costs was performed to adjust for
comorbidities and baseline demographics, and to determine
which of these were associated with changes in the costs
related to constipation. Covariates in this analysis included
the following: sex; age group; mortality during follow-up;
history of Parkinson’s disease, multiple sclerosis, type 2
diabetes mellitus, spinal injury, or arrhythmia; and use of
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calcium antagonists. A generalized linear model was used,
assuming a gamma distribution for costs on a log scale. All
regressions were performed using R statistical software
(R Foundation for Statistical Computing, Vienna, Austria)."”
The Lsmeans package'® in R was used to estimate the adjusted
annual mean cost for each stratum of sex and age group, fol-
lowed by back-transformation through exponentiation.

Results

Population demographics
In total, 6,597 patients met the care contact and/or laxative
inclusion criteria; after exclusion of the IBS population

Care contact inclusion

Any K59.0 (constipation) diagnosis during active
database follow-up

25,481

Two or more K59.0 care contacts within 12 months
of each other

5,273

Full 12 months of follow-up available (last index date:
1 July 2008)

1,959

318 1,641

and patients who concomitantly used opioids, 4,043 unique
patients were identified for further analysis (Figure 1). The
mean (SD) age of this patient cohort at the index date was
67£18 years and 60% were women (Table 1). Close to half
of'this population was 75 years of age or older (Table 1). The
average follow-up time was 350 days.

Morbidity and mortality

Mortality was 7% (n=282) during the 12-month follow-up,
and men had a higher mortality than women (Table 1). This
was consistent across all age groups. Information on cause
of death was not collected.

Laxative inclusion

Two or more laxative dispatches

11,930

Full 12 months of follow-up available (last index date:
1 July 2008)

6,279

4,638

Unique patients

9

Patients excluded owing to opioid prescription

S S

Patients excluded owing to IBS diagnosis

S
___Eimermies

Figure | Application of inclusion and exclusion criteria for patient selection for chronic constipation identified by type of care contact or laxative use.

Abbreviation: IBS, irritable bowel syndrome.
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Table | Baseline characteristics, prevalence of comorbidities from 2000 to the end of the analysis period, and mortality in the

12 months after the index date in patients with chronic constipation

Sex and Patients Parkinson’s Type 2 diabetes Multiple Arrhythmia  Spinal Calcium 12-month
age n (%) disease mellitus sclerosis injury antagonist use mortality
All patients 4,043 (-) 2.5% I'1.4% 1.0% 15.4% 0.3% 14.6% 7.0%

Men

All ages 1,627 (-) 3.1% 15.4% 1.0% 19.1% 0.6% 15.8% 9.2%
18—49 years 216 (13) 0.5% 2.3% 0.9% 1.4% 1.9% 3.7% 1.4%
50-64 years 222 (14) 1.4% 16.2% 5.0% 5.9% 1.8% 11.3% 4.1%
6574 years 319 (20) 4.1% 19.4% 0.9% 14.1% 0.6% 17.6% 4.1%

=75 years 870 (53) 3.9% 16.9% 0.1% 28.7% 0.0% 19.3% 14.3%
Women

All ages 2,416 (-) 2.1% 8.7% 1.0% 12.9% 0.1% 13.7% 5.5%
18—49 years 565 (23) 0.2% 2.3% 0.9% 1.6% 0.2% 0.7% 0.0%
5064 years 388 (16) 1.0% 5.2% 2.3% 4.9% 0.3% 7.0% 1.8%
6574 years 430 (18) 3.3% 10.9% 0.9% 9.8% 0.0% 15.8% 3.5%

=75 years 1,033 (43) 3.0% 12.6% 0.7% 23.4% 0.0% 22.6% 10.7%

Cardiac arrhythmia (n=623; 15% of patients) was the most
common of the five diagnosis-related comorbidities that were
specifically assessed, followed by type 2 diabetes mellitus
(n=460; 11%), as taken from historical records (available
from 2000) to the end of the follow-up period. Men had a
significantly (P<<0.05) higher rate than women of each of the
diagnosis-related comorbidities studied except for multiple
sclerosis (P=0.899; Table 1). Fifteen per cent of patients
(n=589) were prescribed calcium antagonists during the
follow-up period. Of these, the majority (n=401; 68%) were
aged =75 years and only 2% (n=12) were aged 1849 years.
Calcium antagonist use did not differ significantly between
men and women (P=0.077).

When data for other comorbidities during the follow-up
period were examined based on ICD-10 codes, hypertension
(n=901; 22%) and abdominal/pelvic pain (n=777; 19%)
were found to be the most commonly diagnosed condi-
tions. Looking specifically at inpatient health care contacts
using DRG codes, the most common were for uncompli-
cated abdominal pain/gastroenteritis (n=521; 49%) and
complicated abdominal pain/gastroenteritis (n=361; 34%).
Diagnoses of other chronic bowel diseases were identified in
a small proportion of patients, ie, 15 patients (0.3%) had a
diagnosis of Crohn’s disease (ICD-10 code K50), 29 (0.7%)
had a diagnosis of ulcerative colitis (ICD-10 code K51),
and 67 (1.7%) had a diagnosis of colon cancer (ICD-10
code C18).

Resource utilization

Unadjusted resource utilization data were calculated.
Patients with chronic constipation had a mean (SD) of
2.317.5 constipation-related health care contacts as well as a

mean (SD) of 15.2£19.5 all other health care contacts during
the 12-month follow-up period (Table 2). The mean number
of both constipation-related health care contacts and all other
health care contacts increased with age and was similar for
men and women (Table 2).

Constipation-related complications and procedures were
relatively infrequent. Hemorrhoids were the most common
constipation-related complication, affecting about 6% of
patients per year. Rectoscopy (10% of patients per year)
and colonoscopy (9% of patients per year) were the most
common constipation-related procedures. Anal fistula,
intestinal obstruction, and colectomy accounted for 1.2%
of complications.

Table 2 Mean annual number of constipation-related health
care and other health care contacts in patients with chronic
constipation

ClinicoEconomics and Outcomes Research 2014:6

Sex and Constipation- All other All health
age related health health care care
care contacts contacts contacts

Men
All ages 2.5(5.8) 16.8 (21.5) 19.2 (24.6)
18—49 years 1.9 (2.2) 10.7 (14.4) 12.6 (14.9)
50—64 years 1.9 (1.8) 16.2 (21.8) 18.1 (22.2)
65-74 years 2.4 (5.5) 18.7 (25.7) 21.1 (27.6)
=75 years 2.8 (7.0) 17.7 (21.0) 20.5 (25.8)
Women
All ages 2.2 (8.5) 14.1 (18.0) 16.3 (23.1)
18—49 years 1.8 (I.1) 12.3 (17.7) 14.0 (17.8)
50-64 years 1.9 (1.6) 13.9 (16.4) 15.8 (16.8)
65-74 years 2.0 (4.5) 16.0 (22.9) 18.0 (26.4)
=75 years 2.7 (12.5) 14.3 (16.3) 17.0 (25.9)
Overall 2.3(7.5) 15.2 (19.5) 17.5 (23.7)
Note: Data are expressed as the mean (standard deviation).
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In total, 95% of constipation-related hospital outpatient
health care contacts were with a physician, 4% were with
a nurse, and the remaining contacts were with another
health care professional, such as a therapist, counselor, or
technician. By comparison, only 55% of all other outpatient
health care contacts were with a physician, 28% were with a
nurse, and 18% were with another health care professional.
In primary health care, 99% and 1% of contacts were with
physicians and nurses, respectively, for constipation-related
contacts and 39%, 41%, and 19% with physicians, nurses,
and other health care professionals, respectively, for all other
health care contacts. Further exploration of the treatment
patterns and type of care provided showed that the highest
proportions of health care contacts for inpatients (patients
who were hospitalized) and outpatients (those visiting a
clinic for less than one day) were in surgical clinics (65% of
inpatients and 43% of outpatients). The next most common
workplace codes for inpatients were internal medicine clin-
ics (16%) and gastrointestinal clinics (6%). By comparison,
17% of outpatient visits were to a gastrointestinal clinic, 10%
to a gastroenterology clinic, and 19% to emergency care.
The mean (SD) inpatient stay was 2.4+15.6 days per year
for constipation-related care and 7.5+25.8 days per year for
all other care. Interestingly, while the mean (SD) duration
of hospital stay was very similar for men and women for
constipation-related care, it was significantly higher for men
(10.2+31.2 days) than for women for all other care (5.7+21.2
years; P<<0.001).

The annual mean (SD) number of health care contacts
increased with age, from 12.61+24.6 in men aged 18—49 years

Table 3 Annual mean costs in patients with chronic constipation

(14.0£17.8 in women) to 20.5+25.8 in men over the age of
75 years (17.0£23.7 in women). The annual frequency of
constipation-related procedures also increased with age,
with rectoscopy and colonoscopy being most frequent in
patients aged 65—74 years (rectoscopy, 0.11 per year in men
and 0.14 in women; colonoscopy, 0.29 in men and 0.10 in
women), and least frequent in patients aged 18—49 years
(rectoscopy, 0.07 per year in men and 0.08 in women;
colonoscopy, 0.04 in men and 0.05 in women).

Health care costs

The unadjusted mean (SD) annual cost of constipation-
related care was €1,642+€14,618, in addition to the cost
of all other care, which was €5,944+€18,209 (Table 3).
Men incurred higher costs than women, both for chronic
constipation-related care (mean [SD], men €2,188+€20,644
versus women €1,274+€8,286) and for all other care (mean
[SD], men €7,647+€19,756 versus women €4,797+€16,997).
In general, costs increased with age (Table 3).

Regression analysis indicated that age, sex, mortality
during follow-up, and all comorbidities of interest were
significant predictors of chronic constipation costs; for
all other care, only age, sex, mortality during follow-up,
type 2 diabetes mellitus, and arrhythmia were significantly
associated with costs (Table 4). Taking this into account,
costs were adjusted for sex, age group, mortality during
follow-up, and comorbidities. The adjusted annual mean
cost of constipation-related care was €1,067 (95% CI
€951-€1,199) for men and €839 (95% CI €764-922) for
women; the corresponding numbers for all other care were

Adjusted for covariates

Constipation-
related costs (€)

Other costs (€) Total costs (€)

Unadjusted

Constipation- Other Total

related costs (€) costs (€) costs (€)
Men
All ages 2,188 (20,644) 7,647 (19,756) 9,835 (30,379)
1849 years 860 (2,589) 4,378 (10,118) 5,238 (10,955)
50-64 years 1,488 (5,705) 5,153 (9,237) 6,641 (11,978)
65-74 years 3,976 (44,527) 7,922 (18,386) 11,898 (49,298)
=75 years 2,041 (8,139) 8,992 (23,518) 11,033 (29,591)
Women
All ages 1,274 (8,286) 4,797 (16,997) 6,071 (19,975)
18-49 years 474 (635) 3,027 (6,093) 3,501 (6,235)
50-64 years 974 (3,281) 4,207 (9,992) 5,181 (11,841)
65-74 years 789 (2,543) 4,844 (16,513) 5,633 (17,934)
=75 years 2,029 (12,366) 5,970 (22,414) 7,999 (26,822)
Overall 1,642 (14,618) 5,944 (18,209) 7,586 (24,760)

1,067 (951-1,199)
838 (693-1,014)
1,172 (960—1,431)

1,103 (922-1,320)
1,199 (1,052-1,365)

839 (764-922)
659 (557-779)
922 (765-1,110)
868 (731-1,029)
942 (835-1,064)
951 (929-973)

5,260 (4,815-5,747)
5,040 (4,357-5,830)
5,165 (4,433-6,017)
5,777 (5,037-6,626)
5,091 (4,608-5,624)

3,992 (3,716—4,289)
3,825 (3,365-4,349)
3,920 (3,399-4,521)
4,385 (3,848-4,996)
3,864 (3,520-4,240)
4,421 (4,339-4,504)

6,328 (5,850-6,845)
5,867 (5,157—6,676)
6,334 (5,531-7,252)
6,874 (6,087-7,763)
6,278 (5,747—6,858)

4,859 (4,559-5,178)
4,505 (4,020-5,048)
4,863 (4,285-5,518)
5,278 (4,701-5,925)
4,820 (4,438-5,234)
5,388 (5,284-5,494)

Note: Values are per patient and expressed in euros (€) as mean (standard deviation) for unadjusted results and mean (95% confidence interval) for results adjusted for sex,

age group, mortality during follow-up, and comorbidities.
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Table 4 Regression analysis carried out with constipation-related
costs and other costs, using age group, sex, and comorbidities as
covariates

Variable Other costs, Constipation-
proportional related costs,
cost increase proportional cost
(P-value) increase (P-value)

Men 1.32 (<0.0005) 1.27 (0.001)

Age 50-64 years 1.02 (0.791) 1.40 (0.006)

Age 65-74 years I.15 (0.125) 1.32 (0.018)

Age =75 years 1.01 (0.899) 1.43 (0.0005)

Died during follow-up 7.76 (<0.0005) 12.67 (<0.0005)

Parkinson’s disease 1.34 (0.085) 1.26 (0.297)

Type 2 diabetes mellitus 1.26 (0.007) 1.27 (0.033)

Multiple sclerosis 1.48 (0.138) 2.21 (0.022)

Arrhythmia 1.50 (<0.0005) 1.31 (0.008)

Spinal injury 0.83 (0.705) 1.11 (0.867)

Calcium antagonist use 1.04 (0.594) 1.15 (0.168)

Notes: In order to estimate costs, coefficients were back-transformed through
exponentiation. The exp (intercept) corresponds to the average annual cost of
chronic constipation for a baseline individual, in this case a female aged between |8 and
49 years who was alive at end of follow-up and did not have any of the comorbidities.

€5,260 (95% CI €4,815-5,747) for men and €3,992 (95%
CI €3,716—4,289) for women (Table 3). These adjustments
also indicated that men had, on average, 30% higher total
costs than women, even after controlling for differences in
age and comorbidities. The overall adjusted annual costs
were estimated to be €951 (95% CI €929-973) for chronic
constipation-related care and €4,421 (95% CI €4,339—4,505)
for all other care (Table 3).

Use of medication
During the 12-month follow-up period, patients with chronic
constipation received a mean (SD) of 4£3.7 laxative dis-
patches; in comparison, there were 43 dispatches of other
drugs per patient. Approximately 89% (n=3,594) of patients
received one or more different laxatives, while 17% (n=686)
received more than three different laxatives. The most com-
monly prescribed laxative was polyethylene glycol (ATC
code AO6AD65), which was prescribed for a mean (SD) of
46244 days. Only 11% of patients had no dispatches of laxa-
tives. There was no obvious variation between the sexes in
the pattern of laxative treatment (data not shown). The only
clear difference between age groups was in the proportion
of patients who received no laxative dispatches, which was
7%—-9% in patients aged 18—74 years but 13%—16% in those
aged =75 years.

The mean duration of laxative treatment ranged from
2 days for one type of laxative (ATC code AO6AD10; mineral
salts in combination) to over 100 days for other laxatives

(ATC codes AO6AD11 [lactulose], AO6GAD12 [lactitol], and
A06ADIS5 [polyethylene glycol]). The mean (SD) medication
possession ratio during each dispatch tended to be about 1.00,
but varied across laxative types, ranging from 0.84+0.01 for
A06AX02 (carbon dioxide-producing drugs) to 1.08+0.57
for AO6GADI11 (lactulose).

In total, 48% (n=1,941) of patients had overlapping treat-
ment periods that involved the use of one or more laxatives.
Of these, 67% (n=1,294) switched laxatives, 50% (n=975)
had add-on treatment, and a total of 17% (n=328) both
switched laxatives and had add-on treatment.

Unadjusted laxative costs amounted to a mean (SD)
annual cost of €61+€74 per patient (Table 5). No clear dif-
ferences in mean (SD) costs were observed between men
(€63%€79 per patient per year) and women (€60€71 per
patient per year). Laxative costs constituted about 10% of
total drug spending, and the costs of other drugs for these
individuals amounted to mean (SD) €624+€1,138 per patient
per year (Table 5). Although laxative costs did not appear to
vary with demographic strata, other drug costs were higher in
men (mean [SD] €7131€1,296) than in women (mean [SD]
€56314€1,013), and peaked in men aged 65-74 years (mean
[SD] €926+€1,649; Table 5).

Discussion

This was a systematic retrospective cohort study of health
care records in Sweden, the aim of which was to estimate
the economic burden of chronic constipation in this health
care setting. The data used for the study included patient
data from the vast majority of the population of Vistra
Gotaland.' In total, approximately 2% of this popula-
tion was identified as having a primary diagnosis code
of constipation. After application of strict inclusion and

Table 5 Annual unadjusted laxative and nonlaxative costs

Sex and age Laxative costs (€) Other drug costs (€)

Men

All ages 63 (79) 713 (1,296)
18—49 years 56 (80) 531 (1,247)
50-64 years 60 (98) 819 (2,264)
65-74 years 65 (76) 926 (1,491)
=75 years 64 (73) 653 (782)
Women

All ages 60 (71) 563 (1,013)
1849 years 54 (90) 443 (1,237)
5064 years 58 (66) 696 (1,598)
65-74 years 61 (60) 619 (658)
=75 years 63 (63) 556 (641)
Total 61 (74) 624 (1,138)

Note: All values are expressed as annual mean (standard deviation) costs per patient.

ClinicoEconomics and Outcomes Research 2014:6

submit your manuscript

375

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Bruce Wirta et al

Dove

exclusion criteria, 16% of these were defined as having
chronic constipation. Previous estimates of the prevalence
of constipation vary depending on the method used to
identify patients with the condition, but range from 1.7%
to 20% in Sweden® and from 2.5% to 79% in other devel-
oped countries.? Approximately two thirds of patients in
this study were women, consistent with the results of other
studies performed in Europe, as well as in North America
and Oceania.>*! This may also be a reflection of the fact
that women are more likely than men to seek health care
advice for constipation.?’ However, it should be noted that
men had a similar consultation rate to women in the present
study. Mortality was 7% during the 12-month follow-up
period; men had a higher mortality than women, in line
with findings in the general population.?!

A high proportion of the patients identified in this
study were elderly; about half were aged 75 years or older.
Consistent with this, most of the resource utilization
and costs associated with the patients in this study were
not constipation-related, although costs and resource use
related to constipation also increased with age. Two recent
cohort studies have assessed the economic burden of chronic
constipation in Belgium and the Netherlands.?>? These used
similar inclusion criteria to the present study to identify
patient records from a Belgian hospital database? and a Dutch
health insurance claims database.?® In the former, 38.8% of
the population identified were aged 65 years or over, and
mean annual chronic constipation-related hospital costs were
€441 per patient; in the latter, the mean age of the population
with chronic constipation was 64 years and the mean annual
cost of constipation was €367 per patient. The younger age
of the populations identified in these studies compared with
the present analysis (47% aged at least 75 years, mean age
67 years) may highlight differences in data inputting or in the
practice patterns of each country. One possible explanation
for the higher prevalence of older patients in this study is
that elderly patients are more likely to consult a physician for
their illness.’ Examining an age-matched control population
would help to address this possibility, but was not within the
scope of the current analysis.

This study shows that a large proportion of patients
with chronic constipation have at least one comorbidity.
Hypertension was the most commonly reported comorbid-
ity, recorded for 22% of patients, which is consistent with
its global prevalence.?* In addition, 11% of patients had
type 2 diabetes mellitus and 2% had Parkinson’s disease.
The prevalence of type 2 diabetes mellitus is higher than
that in the general Swedish population, estimates of which

are similar to European and global prevalence estimates,
at approximately 4% of the population.?>?¢ Similarly, the
prevalence of Parkinson’s disease in industrialized countries
has been calculated to be 0.6%, rising to 1% in individu-
als aged over 60 years.?” These results are consistent with
the evidence that chronic constipation is more common in
patients with type 2 diabetes or Parkinson’s disease than in
the general population. Indeed, it has previously been shown
that 20%-44% of patients with diabetes mellitus in a US
community reported constipation or the use of laxatives.?
In addition, certain anti-Parkinsonian drugs have been linked
to constipation.? It should also be noted that the prevalence
of these diseases increases with age, so the high levels seen
in the present study may reflect the high mean age of the
population investigated.

Patients with a diagnosis of chronic constipation had
unadjusted annual costs of €7,586, made up of €1,642 for
patient visits directly related to constipation and €5,944 for
visits due to other comorbid conditions. When these costs
were adjusted for underlying patient characteristics (age,
sex, and comorbidities), they were found to total €5,388,
including €951 for chronic constipation-related health
care and €4,421 for comorbidity-related health care. These
figures, along with the high rate of comorbidities in these
patients, indicate that chronic constipation is frequently
accompanied by other health conditions, which have a
substantial impact on use of resources. As discussed above,
this high rate of comorbidities may be related to the high
age of the population being studied. Nevertheless, costs
directly related to constipation make up over 20% of the
total cost of care in these patients. By comparison, esti-
mates of annual direct health care costs related to chronic
obstructive pulmonary disease range from €1,500 to €2,000
(1999 costs) per patient per year in Sweden based on patient
surveys.3%3!

The mean annual cost of constipation-related medication
per patient was approximately €60; however, this is likely to
be an underestimate of the total drug costs. One reason for
this is that over-the-counter medications and hospital drugs
are not captured in the national drug register, so could not
be accounted for in the current analyses. Secondly, new
promotility drugs for the treatment of chronic constipation,
such as prucalopride and linaclotide, were not available, and
lubiprostone had been available for less than 1 year on the
Swedish market at the time of the study. The use of these
drugs will therefore not have been captured in the present
study. They differ in price and efficacy compared with laxa-
tive treatments, and it would be interesting to investigate
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how introduction of these drugs has impacted on resource
use and costs.

A large proportion of individuals were prescribed at least
two types of laxatives during the study period (requiring
additional prescriptions and health care visits). In addition,
the medication possession ratio was greater than one for
some laxatives, suggesting that these were being prescribed
at doses higher than the defined daily dose. Nearly one half
of patients switched laxatives during the year, and first-
line therapy was frequently supplemented with additional
medication. This is consistent with the results of a recent
patient survey carried out in ten European countries, which
showed that 28% of respondents were dissatisfied with their
current laxative treatment and that the majority were inter-
ested in other treatments.

This is the first study to examine systematically the health
care burden and costs associated with chronic constipation in
Sweden. However, several limitations to the study should be
noted. One limitation is that the study lacks a control group
against which to compare health care costs and resource
utilization. Secondly, although patients taking opioids were
excluded from the study, patients taking antipsychotics,
calcium channel blockers, and anticholinergic agents, who
may have visited their physician with a primary complaint
of constipation, were not excluded. In addition, because non-
prescription drugs were not captured in the database, the use
and cost of over-the-counter laxatives were not captured.

Because there is no single ICD-10 code for chronic
constipation, patients with the condition had to be identified
using a predefined combination of diagnostic codes. Each
code represents a diagnosis of constipation, but patients do
not necessarily have to meet the Rome I1I criteria to receive a
constipation-related diagnostic code. To allow for the lack of a
code that represents the chronicity of constipation, a repeated
patient diagnosis of constipation was required. In addition, for
patients to be classified as having functional chronic constipa-
tion, only data for individuals with a primary diagnosis of con-
stipation were analyzed, limiting the inclusion of those with
constipation secondary to other factors, such as medications or
underlying diseases. In light of the overlap in the symptoms of
chronic constipation and IBS, patients who had ever received
an IBS diagnosis were also excluded from the study; however,
patients with IBS but without a diagnosis code recorded dur-
ing the study period may still have been included in the study
population. The high rate of abdominal pain, a predominant
symptom of constipation-predominant IBS, in the patients
identified in this study might support this idea; however, if
constipation rather than pain was considered by the patient

to be their predominant symptom, their condition should
have been classified as chronic constipation rather than IBS.!
It should also be noted that patients with diagnoses of other
chronic conditions associated with symptoms of constipation
that could affect the interpretation of the results, such as colon
cancer or other bowel disorders,” were not excluded from the
analysis. However, diagnoses of these conditions were only
found in a small proportion of patients and were not expected
to substantially affect the study conclusions. Similarly, some
of the procedures and complications that were defined in
this study as constipation-related (eg, colectomy) may also
have been used to treat other conditions not directly related
to constipation in these patients. These procedures made up
only a small proportion of overall complications (1.2%) but
are high in cost and may overestimate the total resource use
burden.

Diagnoses of constipation before the start of data collec-
tion (in 2005) were not identified, and therefore it was not
possible to tell whether an initial diagnosis of constipation
within the analysis corresponded to an incident case. On the
other hand, given the chronic nature of the disease, which
affects many people for over a decade,’ this study will have
picked up a cross-section of the population with chronic
constipation during the analysis period.

In conclusion, the adjusted mean annual health care
costs for patients with chronic constipation were €5,388 per
patient, including €951 for constipation-related health care.
The patients also incurred annual prescription drug costs
of €685, about 10% of which was attributable to laxatives.
Future analyses with an age-matched comparator group
would help to further distinguish the costs directly related to
constipation from those due to other age-related complaints.
It will be interesting to investigate how the recent introduc-
tion of new nonlaxative constipation treatments will impact
on health care resource use and costs in these patients.
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