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A B S T R A C T

Introduction: Patients with substance use disorder (SUD) are frequently suffering from co-occurring somatic
disorders, increasing the risk of mortality. Somatic health care utilization (sHCU) often remains unknown to the
physician during SUD treatment. This paper analyses sHCU and associated costs among patients in SUD treat-
ment compared to matched, non-substance dependent controls.
Methods: Health care utilization data on 4972 SUD patients were matched to 19,846 controls by gender, birth
year and ethnic origin. Subcategories of patients were formed based on SUD and on co-morbid psychiatric
disorder. Data on sHCU during the year prior to the last treatment contact (the ‘index date’) for both patients and
their matched controls were extracted from a health insurance database.
Results: Patients had a higher sHCU (with increased associated costs) than controls, especially when alcohol
dependence was involved. In particular, sHCU for cardiovascular, respiratory, infectious diseases, injuries and
accidents was increased among patients. However, the use of preventive medication, such as lipid-lowering
drugs, is lower among SUD patients. Co-morbidity of psychiatric disorders led to further increase of sHCU,
whereas patients with comorbid non-affective psychotic disorder (NAPD) showed lower sHCU and costs.
Conclusion: Patients with SUD overall have a high sHCU, associated with high costs. There are indications that
SUD patients have less access to preventive medication. Patients with comorbid NAPD are at risk of possible
underutilization of somatic health care. Furthermore, we conclude that these larger administrative databases
allow for comparisons between various diagnostic categories.

1. Introduction

Psychiatric disorders, including substance use disorders (SUD), are
often accompanied by co-morbid somatic diseases and an increased risk
of natural mortality (Frasch et al., 2012; Osborn, 2001). Incidence rates
for somatic diseases may be over twice as high among SUD patients
when compared to population based matched controls (Dickey et al.,
2002; DeAlba et al., 2004). Around 60% of the all-cause mortality
among patients with a severe mental illness (SMI), is due to somatic
diseases (De Hert et al., 2011). De Hert et al. (2011) also found that the
increased risks for diabetes, cardiovascular disorders, hepatitis, lung
disease – including tuberculosis –, and stomatognathic disease among
SMI patients compared to the general population are even higher in the
presence of a co-occurring substance use disorder. In addition, in a long

term population-based study in Finland, excess mortality was assessed
in three common SMI categories: psychotic disorders, SUD, and mood
disorders, the highest excess mortality being found among SUD patients
(Lumme et al., 2016).

Excessive use of alcohol has been linked to a higher risk of injuries,
diabetes, hypertension, coronary heart disease, liver cirrhosis (Wadland
and Ferenschick, 2004), and the development of malignancies (Gutjahr
et al., 2001). A recent study, including data of patients in eight Eur-
opean countries, shows that around 77% of alcohol dependent patients
were found to have moderate-to-severe somatic and/or psychiatric co-
occurring conditions (Odlaug et al., 2016). Among drug users, there are
higher risks of respiratory disease (Ashton, 2001), infectious disease –
including sexually transmitted diseases – (Deiss et al., 2009; Han et al.,
2010; Frasch et al., 2012), liver disease (Wadland and Ferenschick,
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2004), and cardiovascular disease (Ashton, 2001; Han et al., 2010).
All in all, a high preponderance of co-occurring somatic and psy-

chiatric conditions – with associated increased risk of premature mor-
tality – is the norm, rather than the exception in alcohol dependence,
where up to two-thirds of individuals will have a lifetime co-occurring
disorder (Odlaug et al., 2016). However, this does not necessarily result
in an increased somatic health care utilization (sHCU). In fact, Odlaug
et al. (2016) concluded that “there is a continued burden of illness in
alcohol dependent patients, that suggests an unmet need for care and
underscores the substantial complications associated with SUD”. In
addition, heroin users were found to have more frequent use of emer-
gency services, but less utilization of both inpatient and outpatient care
for non-psychiatric conditions. This suggests that regular medical care
may be hindered, while there is relatively frequent use of high-ex-
pensive emergency care (Chen et al., 2015). Furthermore, co-morbidity
of somatic disorders and SUD is associated with readmission risk, with
inadequate medical treatment being one of the contributing factors
(Sprah et al., 2017). De Hert et al. (2011) pointed at a confluence of
patient, provider and system factors, resulting in disparities in health
care access, utilization and provision for patients with SMI, con-
tributing to poor physical health outcomes.

In a central region of The Netherlands, data have been gathered on
mental healthcare utilization (mHCU) of all categories of psychiatric
patients: the Psychiatric Case Registry for Central Netherlands (PCR-
MN). After record-linkage of this large database with data from in-
surance claims of the largest health insurance company in this region,
data are available on the sHCU of these patients. These data make it
possible to differentiate various diagnostic categories of sHCU, and to
compare the sHCU of patients with that of controls from the general
population without a registered diagnosis of SMI and SUD.

The present study aims at exploring the sHCU of SUD patients who
are in treatment in a specialized SUD clinic. The sHCU of psychiatric
patients – or its worrisome absence – is often hidden from the view of
mental health care professionals, as treatment trajectories are often and
mainly on an outpatient basis. We hypothesize that their sHCU will
exceed that of controls from the general population without a registered
diagnosis of SUD. The main objective of the study is to explore whether
this is applicable for various diagnostic subcategories of SUD patients
and for various diagnostic categories of sHCU. Subcategories of patients
are defined primarily based on type of SUD. Furthermore, patients are
divided into subcategories defined on the basis of the presence or ab-
sence of co-occurring Axis I/II disorder, with a special interest for pa-
tients with a non-affective psychotic disorder (NAPD). In a previous
study in the PCR-MN it was found that the sHCU of NAPD patients
clearly lagged behind that of other categories of psychiatric patients,
which suggests serious undertreatment for somatic disorders in this
specific patient group (Swildens et al., 2015). The present study pro-
vides insight in the suitability of these large, administrative databases
for clinical research in general, and for monitoring the sHCU of SUD
patients.

2. Methods

2.1. Databases

Since 1999, the PCR-MN has received anonymized information on
patient characteristics and the mHCU of patients who are in treatment
at the psychiatric or SUD services in the city of Utrecht and surrounding
municipalities. In 2014, the area had over 1.2 million inhabitants and
formed a representative sample of the Dutch population (CBS, 2015).
Under the Dutch system, health insurance is compulsory for all re-
sidents. Data from PCR-MN were anonymously linked, by a Trusted
Third Party, to the data of insurance company Achmea which are stored
in the so-called Achmea Health Database (AHD). The AHD records all
insurance claims for medical care, including payments for drug pre-
scriptions delivered by community pharmacists, for GP consultations

and for Diagnostic and Treatment Protocols (DTPs). A DTP is the in-
surance claim containing codes for diagnosis and treatment by a med-
ical specialist. Each DTP contains four codes: for a certain type of care,
care demand, diagnosis, and treatment. We used this information to
estimate the sHCU. Dutch privacy law allows use of these data for
scientific research under strict conditions in relation to anonymity and
storage, in which case informed consent is not needed. The strict con-
ditions were all met in this study. The research was approved by the
institutional scientific review board, as well as by the PCR’s steering
committee.

2.2. Patients and data extraction

Data were extracted for all 11,902 adult patients (> 18 years) with
SUD who had at least one treatment contact between January 2008 and
December 2012 at Victas, the main addiction care center in the region.
Forty-two percent of these patients (N = 4972) had an episode of in-
surance at Achmea during the observation period. Data on sHCU during
the year prior to the last treatment contact at Victas in 2008–2012 (the
‘index date’) were extracted from the AHD. Controls without a regis-
tered history of SUD treatment were randomly selected from the AHD
and were individually matched on gender, year of birth and ethnic
origin (Western versus Non-Western), with a ratio of up to four controls
to one SUD patient (N = 19,846) (Hong and Park, 2012). Data on sHCU
by controls were extracted for the same year prior to the last treatment
contact of the matched patient in 2008–2012.

Included patients (N = 4972) were a fair representation of the total
patient population of Victas in the PCR-MN, with respect to gender, age,
and co-morbidity. However, included patients were less likely to be of
Dutch ethnic origin than excluded patients (68.8% vs 80.3%). In ad-
dition, among included patients there were fewer alcohol dependents
(35% vs 42%) and more drug dependents (38% vs 42%) than among
excluded patients (Table available upon request from the author).
Patients with a treatment history at Victas but with missing data on
diagnosis of SUD or without registered diagnosis of SUD were analyzed
as a separate category (N = 677, 13.6%).

2.3. Data analysis: SUD patients Vs. controls

The sHCU of SUD patients and that of their matched controls were
estimated in terms of a) the percentage of persons with at least one
somatic medication prescription, GP consultation, and/or somatic
specialist consultation during the year prior to the index-date; and b)
the average costs reimbursed for these services by adding up all costs
declared during this year. The sHCU of patients was compared to that of
controls and analyzed by estimating an odds ratio (OR) and 95% con-
fidence interval (95%-CI) in a logistic regression model. The difference
in reimbursed costs was analyzed in a linear regression model.

At first, this was done in univariate models with patient vs control as
the independent variable. Next, the population was subdivided into
four SUD categories: 1) patients with alcohol dependence and/or
misuse and their matched controls (ADM); 2) patients with drug de-
pendence and/or misuse and their matched controls (DDM); 3) patients
with both alcohol and drug dependence and/or misuse and their mat-
ched controls (ADDM); 4) patients with missing SUD diagnosis and
their matched controls (MD). Terms for first-order interaction of {SUD
category x patient vs control} were included in the logistic and linear
model to examine whether the difference in sHCU between patients and
controls might vary across these four categories of SUD diagnosis.
Likewise, the population was subdivided into categories of psychiatric
comorbidity: 1) patients without registered psychiatric comorbidity and
their matched controls (NONPC); 2) patients with a non-affective psy-
chotic disorder and their matched controls (NAPD); 3) patients with
any other Axis-I and/or Axis −II disorder and their matched controls
(OTHPC). Terms for first-order interaction of {comorbidity category x
patient vs control} were included in the logistic and linear model to
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examine whether the difference in sHCU between patients and controls
might vary across these three categories of psychiatric comorbidity. In a
next step, it was assessed whether the interaction of {SUD category x
patient vs control} might differ between categories of psychiatric co-
morbidity. This was done by inclusion of terms for second-order in-
teraction of {comorbidity category x {SUD category x patient vs con-
trol}} in the regression models.

The difference in sHCU between patients and controls was also
analyzed for various somatic diagnosis categories as outcome sepa-
rately: for sHCU associated with 1. diabetes, 2. cardiovascular, 3. re-
spiratory, 4. oncological disorders, 5. Infectious diseases, 6. accidents,
injuries and intoxications, and 7. neuromedication excluding psychia-
tric medication. For these somatic diagnosis outcome-specific analyses,
GP consultations were left out of consideration as claims for the GP do
not contain a diagnosis.

All models were run with and without the factors used for matching
patients and their controls as covariables (gender, year of birth, and
ethnic origin). As the results were very similar, the results for the
models without the matching factors are shown in the Results section
(all results adjusted for the matching factors are available on request).

Preparation of the data was done in SPSS version 21. The regression
analyses were performed using STATA version 13.0.

3. Results

Patients were predominantly male and of Dutch ethnic origin, with
a mean age of 41 years (Table 1A). Overall, 48.4% of SUD patients had
any registered comorbidity on Axis-I and/or Axis-II of DSM-IV; 7.9% of
patients had a diagnosis of NAPD (Table 1B). Mean age differed across
various SUD categories with patients in the stratum ADM being the
oldest, and those in DDM being the youngest.

3.1. Overall sHCU for total population

In the patient population, 74% had at least one prescription of so-
matic medication during the observation year, vs 65% in controls
(p < 0.001). When using GP-visits and DTP’s as indicators of care, a
higher sHCU among patients compared to their matched controls was
found as well. Associated costs of all sources of sHCU in SUD patients
were almost twice as high, compared to costs in controls (€1904 vs
€1068) (Table 2).

3.2. Categories of SUD

OR’s of any sHCU among SUD patients compared to their matched
controls ranged between 2.45 in the stratum MD, and 4.36 in the
stratum ADM (Fig. 1A; for all OR’s and 95%-CI view Appendix-Table
S1). The OR was especially large when alcohol dependence was in-
volved. Differences between OR’s across the SUD categories were sta-
tistically significant (P-value for 1st-order interaction = 0.003; view

Appendix-Table S1).
A similar pattern was found when looking at reimbursed costs for

sHCU. The difference in costs associated with sHCU between patients
and their controls (δcosts) in the strata ADM and ADDM were over twice
as high in comparison with the difference in costs in the other 2 strata
(DDM and MD) (Fig. 1B; Appendix-Table S1).

3.3. Specific somatic diagnostic categories

Fig. 2 shows sHCU (% and costs) among patients compared to
controls, overall and across the different SUD categories (i.e., the strata
ADM, DDM. ADDM and MD) and for several somatic diagnostic cate-
gories separately.

3.3.1. Diabetes
Ignoring categories of SUD, the percentage of patients with sHCU

related to diabetes was not different from that of controls (grey bar on
the left; P = 0.29). However, in the stratum ADDM the percentage with
diabetes-related sHCU – mainly attributable to Type-II diabetes – was
higher among patients compared to their controls (view Appendix-
Table S1). The δcosts for diabetes care was not different from 0 (grey bar
on the left; P = 0.47) and was similar across SUD categories (P for
interaction = 0.86).

3.3.2. Cardiovascular
Among patients in the strata ADM and AADM a higher percentage of

sHCU related to cardiovascular diseases than among their controls was
found (P < 0.001). Associated costs were higher among SUD patients
(P = 0.09) without differences between SUD categories (P for interac-
tion = 0.73).

Ignoring subcategories, a lower percentage of patients with sHCU
associated with the use of lipid-lowering drugs in SUD compared to
controls was found (P = 0.001). An exception was found among pa-
tients in the stratum ADDM who showed a slight increase in the use of
lipid-lowering drugs compared to their controls. Associated costs were
also lower among patients than among controls (P = 0.036).

3.3.3. Respiratory diseases
Among patients a higher percentage of sHCU for respiratory dis-

eases than among controls was found (OR = 1.56; P < 0.001).
Associated costs were especially higher among patients in the stratum
DDM compared to their controls, with a δcosts of € 143.2 (P for inter-
action< 0.001) (data not in figure; view Appendix-Table S1).

Table 1A
Demographic characteristics of patients of Victas and matched controls.

Patients Controls

N 4972 19,846

Observation period in days (SD) 354.2 (49.8) 358.3 (39.8)
Mean age in years (SD) 41.4 (13.0) 41.4 (13.6)
Gender (% female) 23.0% 23.0%
Ethnicity (% Turkish/ Moroccan / Surinam) 18.0% 18.2%

Year of index date (N, %)
2008 486 (9.8%) 1944 (9.8%)
2009 599 (12.0%) 2392 (12.1%)
2010 747 (15.0%) 2986 (15.0%)
2011 932 (18.7%) 3724 (18.8%)
2012 2208 (44.4%) 8800 (44.3%)

Table 1B
Morbidity of patients.

Patients

N 4972

SUD (N, %) No registered diagnosis 415 (8.3%)
Alcohol 1749 (35.2%)
Drugs 1907 (38.4%)

Alcohol & Drugs 639 (12.9%)
Missing record 262 (5.3%)

Co-morbidity (N, %) Non-affective psychosis 394 (7.9%)
Major depression / bipolar 453 (9.1%)

ADHD/ PDD/ mental
retardation

315 (6.3%)

Personality disorder 1006 (20.2%)
Other 644 (13.0%)

No other diagnosis Axis I, II 1898 (38.2%)
Missing record 262 (5.3%)

Co-morbidity of any SUD and any
other Axis I/II (N, %)

No 2306 (46.4%)

Yes 2404 (48.4%)
Missing record 262 (5.3%)
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3.3.1. Infectious diseases
Among patients a higher percentage of sHCU for infectious diseases

(OR = 1.30; P < 0.001) than among controls was observed. There
were no differences in the OR between SUD categories (P = 0.12). The
δcosts was high in the strata DDM and ADDM, while among patients and
controls in the stratum ADM the δcosts was close to zero (P for inter-
action<0.001) (data not in figure; view Appendix-Table S1).

3.3.5. Accidents, injuries and intoxications
Among patients in all SUD categories higher percentages of sHCU

related to accidents, injuries and intoxications were found, with OR’s
ranging between 1.67 in the stratum DDM to 4.04 in the stratum
ADDM. The δcosts was higher than 0, particularly among those in the
strata ADM and ADDM(P for interaction<0.001).

Similar results were found for medication in the N-group and the
other categories of sHCU collapsed in the category ‘other sHCU’. A

higher sHCU was found among patients, especially in of the stratum
ADDM.

No differences between patients and controls and across subgroups
of SUD were found for sHCU associated with oncological disorders and
for use of antihypertensive medication.

3.4. sHCU in subcategories of Co-occurring axis I/II disorder

Among SUD patients compared to their controls in the stratum
NAPD a lower OR for sHCU was found (OR = 2.67) than the OR in the
stratum NONPC (OR = 3.01), and the OR in the stratum OTHPC
(OR = 3.51) (Fig. 3A; Appendix Table S2). The differences between
these OR’s were, however, not significant (P = 0.273). Associated δcosts
was especially high in the stratum OTHPC, when compared to the δcosts
in the stratum NAPD. The terms for the 1st-order interaction for δcosts
across the comorbidity subgroups were highly significant (df = 2,
P < 0.001) (Fig. 3; Appendix Table S2). This was also found when
breaking down the categories for psychiatric comorbidity in categories
of SUD.

For example, the δcosts was close to zero among those who belong to
both the stratum NAPD and to the stratum MD (δcosts = −14.4, 95%
CI = −1817–1788), whereas among those belonging to both the
stratum NONPC or to the stratum OTHPC and to the stratum MD a high
and positive δcosts was found (δcosts = 767.7 and 143.7, respectively, P-
value for second-order interaction = 0.051, df = 6) (data available
upon request).

The finding of a low δcosts in the stratum NAPD that lagged behind
the δcosts found in the other strata for psychiatric comorbidity (NONPC
and OTHPC) was not due to a lower sHCU for type-II diabetes among
patients compared to their controls in the first-mentioned stratum. The
highest δcosts associated with type-II diabetes was found in the stratum
NAPD compared to OTHPC and NONPC (P for interaction< 0.001)
(Appendix-Table S2). Likewise, this finding was not associated with
sHCU for cardiovascular diseases as the highest OR (P for interac-
tion< 0.001) and the highest δcosts associated with cardiovascular
diseases (P for interaction = 0.377) were found in the stratum NAPD.

For respiratory diseases, on the other hand, the lowest OR (P for
interaction<0.001) and lowest δcosts (P for interaction = 0.002) were
established for those in the stratum NAPD, especially in case of the SUD
category MD (OR = 0.30, δcosts = −63.5, P for 2nd–order interaction
0.005 and 0.012 resp.). For infectious diseases, the δcosts was lower (-€
44.0) among those in the stratum NAPD than the δcosts among those in
the stratum OTHPC (€ 68.9) (P for interaction<0.001). This was also
found for the sHCU in the category accidents, injuries and intoxications
(P for interaction<0.001).

A high OR of sHCU (P for interaction< 0.001) and high δcosts (P for
interaction<0.001) was found in the stratum NAPD, for the use of
neuromedication. A high OR was especially found among those who
belong to both the comorbidity stratum NAPD and the SUD stratum
DDM (OR = 7.30; 95% CI = 4.7–11.1; P for 2nd-order interac-
tion = 0.005). Albeit non-significant, the δcosts in the category ‘other
sHCU’ was lower among those in the stratum NAPD compared to the
δcosts in the other comorbidity strata (P for interaction = 0.216).

Table 2
Percentage and mean costs of sHCU of patients (N = 4972) compared with controls (N = 19,846).

SHCU% Sign (p) Mean costs (Euro’s) Sign (p)

Patients Controls Patients Controls

Prescriptions for somatic medications 74.1% 65.0% P < 0.0001 (df = 1) 480.0 296.9 P < 0.0001
GP Contacts 85.0% 71.8% P < 0.0001 (df=1) 61.5 32.4 P < 0.0001
Somatic DTP’s 50.2% 39.4% P < 0.0001 (df = 1) 1,363.3 739.3 P < 0.0001
Total SHCU 92.7% 80.1% P < 0.0001 (df = 1) 1,904.8 1,068.6 P < 0.0001

GP = general practitioner. DTP = diagnosis treatment protocol. SHCU = somatic health care utilization.

Fig. 1. (A) OR’s of any sHCU among patients compared to controls, overall and by SUD
category. (B) Differences in costs (in Euro’s) associated with any sHCU between patients
and controls, overall and by SUD category.
Note: sHCU = somatic health care utilization; ADM = alcohol dependence and/or
misuse; DDM = drug dependence and/or misuse; ADDM = alcohol and drug dependence
and/or misuse; MD =missing diagnosis.
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4. Discussion

4.1. Discussion of the study findings

The objective of the study was to assess sHCU in patients under-
going treatment for SUD in a specialized addiction treatment center, to
compare this with matched controls, and separately for various sub-
groups defined by SUD diagnosis and by presence of psychiatric co-
morbidity. We found that SUD patients in general have a larger overall
sHCU than their controls. This is applicable especially to those who
suffered from both alcohol and drug dependence. Associated costs were
almost twice as high compared to the costs in controls. When looking
into categories of SUD, especially alcohol use seems to be associated
with higher costs of sHCU. The δcosts in DDM patients is almost half of
the δcosts found for ADM and ADDM patients. This is probably an ex-
pression of the detrimental effects of alcohol use for somatic health, a
finding that is consistent with that of Lumme et al. (2016) and of
Odlaug et al. (2016). Rehm et al. (2015) also found high comorbidity
with associated high level of disability and health services utilization in
alcohol dependent patients. This comorbidity is associated with severe
loss of functionality, which, according to these authors, explains why
people after treatment have a much higher risk for mortality compared
with people with AUD from the general population (Roerecke and
Rehm, 2013).

The higher costs of sHCU may also in part be attributed to the older
age of ADM patients, compared to DDM patients. Another explanation
is that there is an underutilization of somatic health care (facilities) and
inadequate disease presentation by DDM patients, which was also found
by Chen et al. (2015). Previous researchers already pointed at stigma-
tization as one of the possible explanations for this underutilization of

care (i.e., Ahern et al., 2007). As a barrier to care, stigma and dis-
crimination may adversely affect both mental health and physical
health by impeding entry into the health care system, reducing accurate
reporting of health issues, and lowering the quality of care received.
This mechanism may account stronger for patients with DDM than for
patients with ADM, because of the illicit nature of drug use (Ahern
et al., 2007). However, although the OR of sHCU and associated δcosts
for DDM are lower than those for ADM and ADDM, these effect esti-
mates are still higher than 1 and 0, respectively, indicating more care
for somatic diseases compared to the control population.

The category of patients with a missing diagnosis/record deserves
some attention, since they show the smallest difference in costs. This
suggests that this category is not a random sample of SUD patients.
Since persons in this category have much lower costs for sHCU than the
other SUD categories, they may constitute a category of patients with
less severe addiction problems.

When looking at the results in more detail, there are several no-
ticeable findings. There is a lower prescription rate of lipid-lowering
and of antihypertensive medication in SUD patients, especially in the
category of DDM. In addition, associated costs are lower in SUD pa-
tients. This may point at the fact that SUD patients benefit less from
preventive interventions and medications. De Hert et al. (2011) found
similar results for SMI patients, stating that people with schizophrenia
are not being adequately screened and treated for dyslipidemia and
hypertension. In addition, monitoring of cholesterol values and pre-
scription of statins appeared to be disregarded for these patients
(Hippisley-Cox et al., 2007). This poorer quality of preventive medical
care may contribute to the excess mortality due to CVD in SMI and SUD
patients (De Hert et al., 2011).

The larger sHCU for respiratory diseases is striking, and associated

Fig. 2. OR’s for sHCU (left), and associated differences in costs in euro’s (right), overall and for SUD categories diabetes, cardiovascular disease (CVD), lipid-lowering drugs, and injury/
intoxications.
Note: sHCU = somatic health care utilization; ADM = alcohol dependence and/or misuse; DDM = drug dependence and/or misuse; ADDM = alcohol and drug dependence and/or
misuse; MD =missing diagnosis; IX = interaction.
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costs are noticeably higher, in particular among patients with DDM.
SUD patients are known for their smoking behavior. In fact, smoking
prevalence in people with SUD varies between 80% and 90%
(Mackowick et al., 2012). Nevertheless, until recently nicotine depen-
dence has not been a target of treatment in specialized addiction
treatment centers. Insurers discourage the treatment of nicotine de-
pendence by these clinics and consider this a problem for the GP.
However, there is evidence from literature that smoking cessation in
SUD patients is a challenging issue, requiring specialized efforts
(Mackowick et al., 2012). There is a huge public health benefit to
achieve when addiction clinics would simultaneously treat nicotine
dependence.

No differences were found in the sHCU for oncological diseases
between SUD patients and controls, which is in contrast to several
studies who found that especially those with an alcohol problem have
an increased risk of developing malignancies (Gutjahr et al., 2001).

The sHCU for infectious diseases is only slightly higher in SUD

patients. However, the difference in associated costs is remarkable,
especially among patients with drug dependence (DDM and ADDM).
This finding is consistent with that of Chen et al. (2015). This may be
the consequence of a higher risk of and more severe types of infections
associated with drug use, i.e., tuberculosis, HIV and hepatitis B/C in-
fections, which require costly and long-term treatment. The finding also
may result from treatment delay – either as a result of late presentation
or of doctor’s delay – leading to later diagnosis and a more detrimental
course of infections, resulting in excess costs.

Furthermore, sHCU associated with accidents, injuries and in-
toxications is higher among SUD patients, especially when alcohol use
is involved, with OR’s of 3.0–4.0, resulting in considerably higher costs
of care.

A further relevant finding of this study is the lower sHCU by SUD
patients who also suffer from NAPD, which is a confirmation of pre-
vious findings (Swildens et al., 2015). This lower care consumption is
for the larger part attributable to lower specialist care consumption

Fig. 2. (continued)

Fig. 3. OR’s of sHCU (left) and associated differences in costs in euro’s (right) overall and for categories of psychiatric comorbidity.
Note: sHCU = somatic health care utilization; NAPD = non-afffective psychotic disorder; IX = interaction.
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(DTP’s), and to somatic medication. Our findings indicate that the sHCU
of patients with comorbid NAPD lags behind the sHCU of those without
NAPD. The lower sHCU was found in some specific diagnostic cate-
gories of sHCU but not in all. This lower utilization of somatic health
care, more in particular of specialized treatment, may contribute to the
excess mortality in psychotic patients (Lumme et al., 2016). De Hert
et al. (2011) also pointed at these disparities in health care.

4.2. Strengths and limitations

The present study is based on real-life data. The above discussion of
results suggests great usefulness of this large database. Relatively low-
prevalent diseases, such as drug dependence, can be studied using large
numbers. Linking together databases with data on mental health care
consumption that are provided by the addiction and psychiatric clinics,
and databases with data on sHCU and reimbursed costs from the health
insurance companies provides good insight in health care consumption
of patients in the principal and largest mental health care facilities in
this region of the Netherlands. The data allow us to detect subcategories
of patients with high prevalence of somatic comorbidity, and of those
with difficulties in accessing necessary care. These studies can provide
relevant information relatively quickly, and at relatively low costs. No
specific involvement is needed from clinicians, so the burden of this
study for professionals is nihil. Report- and recall bias, often occurring
in studies using patient reports on care utilization, were avoided in the
present study.

There are, however, limitations to this approach too. Data were not
collected for research purposes, and not aimed to answer a clearly de-
fined research question or solve a clinical problem. Missing data on
diagnosis in the PCR-MN was a first limitation we encountered. A
possible reason for these missing data is that these patients did have a
problem related to substance use, but did not fulfill the DSM-IV criteria
for SUD. Another explanation is that clinicians did not register the di-
agnosis correctly, which may have been the case in earlier years. Some
patients registered in the PCR-MN had no record in the diagnosis files. A
reason for this may be administrative shortcomings or a stay of the
patient that was too short for completing the diagnostic procedure. The
categories of missing diagnoses and missing records therefore constitute
a black box, accounting for 13.6% of the total population. We found
differential results in these categories, indicating that they cannot be
excluded from the analyses without biasing the overall comparison of
patients with their controls.

Other limitations of the study are the availability of data of only one
health insurance company. This company is not quite representative for
the whole Dutch population, with a slight overrepresentation of persons
with a lower SES and with non-Western ethnic background.

In the present study, no information was obtained about substance
abusing individuals who abstained from or did not receive specialized
SUD treatment or received it elsewhere. In fact, these individuals are –
although in low numbers – part of the control population. It may well
be that these substance users also have underutilization of somatic
health care, thereby leading to slight underestimations of the differ-
ences in sHCU between SUD and non-SUD control populations.

Furthermore, making a distinction between in- and outpatient
treatment for somatic disorders was not possible with the present data,
since registered DTP’s may include all sorts of care consumption during
a treatment trajectory for a specific diagnosis. The use of emergency
health care, which is noticeably high among SUD patients (e.g., Chen
et al., 2015; Doupe et al., 2012), could not be reported separately.

The present study is a descriptive one and did not include all pos-
sible confounding and explanatory factors that might be associated with
the outcome of interest. The findings presented here call for further in-
depth research among SUD patients into the prevalence of various co-
morbid disorders and the etiology of these disorders, help seeking be-
havior and treatment compliance.

4.3. Conclusion

The main conclusion is that there is a relatively large amount of
somatic health care utilization among patients with substance use dis-
orders, associated with high costs. The data presented here made it
possible to discriminate between various diagnostic categories of SUD
patients, as well as between categories of somatic diagnoses. In this
way, patient subcategories with either large sHCU or, on the opposite,
who lag behind in certain types of sHCU were identified and their sHCU
may be monitored by regular replications of the present record linkage.
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