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ABSTRACT

Background The economic impact on society associated with the healthcare of older adults depends on their health status. The aim was to

estimate the excess costs associated with co-morbid mental and physical disorders.

Methods Data were from a health survey of 2004 older adults. Two-year healthcare costs were identified from administrative databases.

Generalized linear models were used to study healthcare costs as a function of co-morbid mental disorders (MDs) and heart disease (HD), arthritis,

diabetes, cancer, respiratory disease (RD) and cerebral vascular accident (CVA).

Results Participants with HD and CVA with MD incurred higher costs reaching $1696 (95% confidence interval (CI): $30, $3422) and $14 772

(95% CI: $1909, $31 454) than those without MD. RD and MD incurred higher costs reaching $5343 (95% CI: $343, $10 343) than those

without RD. The excess annual adjusted healthcare costs associated with co-morbid MD and physical disorders reach close to $600 M per

1 000 000 population of older adults.

Conclusion The presence of MDs with HD, CVA and RDs has a synergistic effect on healthcare costs. These findings underline the need for improved

primary care for the prevention and treatment of co-mental and physical disorders that can potentially save hundreds of millions to society.
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Introduction

The recent Lancet paper by Prince et al.1 on the burden of
disease in ageing populations showed that chronic disorders
account for close to 25% of disease burden in those aged 60
years and over. The burden was mostly associated with dis-
ability life years as opposed to mortality. The surveillance of
chronic diseases is notably important in older adults, where
the prevalence of multimorbidity ranges from 70% to over
90% in primary care settings.2 Besides the numerous and
known effects on different health outcomes (e.g. increased
morbidity and mortality, reduced quality of life), chronic
disorders have also been associated with significant higher
healthcare costs due to increased hospitalizations, physician
visits and pharmaceutical drug use.3 – 5 Studies have shown
that for every chronic physical disorder healthcare costs can

increase up to five times on average.6 – 8 Reports have sug-
gested that chronic illnesses in the US make up almost 75%
of all healthcare costs.7 In Switzerland, a most recent report
has shown that each additional chronic condition increases
costs by up to 33% per year.8

The co-morbidity of mental and physical conditions, its
determinants and consequences, is a particular topic that
requires further attention.9 Large population-based studies
have reported prevalence rates reaching over 20% among

Helen-Maria Vasiliadis, Associate Professor, Epidemiology

Samantha Gontijo Guerra, PhD Student

Veronica Chudzinski, Research Assistant
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general populations and close to 40% among dual Medicare–
Medicaid enrolees.10,11 A bidirectional association between
physical and mental disorders (MDs) has been suggested.12,13

Physical changes including reduction of senses (e.g. hearing
loss, reduced vision, etc.), impaired mobility (e.g. heart disease,
stroke, arthritis, etc.), and chronic pain (e.g. cancer, musculo-
skeletal disorders, peripheral vascular disorders, postherpetic
neuralgia) can contribute to the onset or the aggravation of
MDs.14 In addition, common MDs have also been associated
with reduced adherence to treatment in older adults with
chronic disorders leading to impairment and mortality.15

Recent reviews carried out by the Canadian Network for Mood
and Anxiety Treatments highlighted the negative impact of co-
morbid mental and physical illnesses on outcomes and pro-
posed specific treatment recommendations.12,16

Comorbid physical and MDs have also been associated
with increased functional disability, decreased quality of life,
loss of productivity and higher societal costs10,17 – 20 and this,
regardless of the direction of association. In fact, a Canadian
study10 found a synergistic effect, on functional disability,
between depression and chronic conditions like diabetes,
hypertension and pain. Another recent study19 also showed
that among individuals with cardiovascular disorders, partici-
pants with clinical and sub-threshold anxiety were also more
likely to have high blood pressure and co-morbid depression
as opposed to those without anxiety.

By 2050, projections have estimated that the proportion of
the older adult population will be more than double and the
economic impact on society associated with the healthcare of
this population will largely depend on its health status.21 To
this effect, two recent publications have highlighted the need
to better understand the implications regarding the presence
of chronic physical and mental health disorders on health
service use and costs.22,23 Some studies have shown higher
healthcare costs associated with MDs in older medically ill
adults24 – 26 while others have not.26,27 Differences may be
due to health system settings, methods of outcomes ascertain-
ment (self-reported versus administrative data) and level of
control of confounding factors. To date, only a few studies
have reported on the health system costs associated with the
presence of multiple chronic disorders in older adults and have
included a broad concept of mental health disorders; they have
mostly focused on depression, anxiety or dementia.8,28

In a large representative population-based sample of
community-living older adults in the province of Quebec, this
study will estimate the healthcare costs attributable to the
presence of chronic physical and mental health conditions
and to assess whether there is an additive or synergistic effect
on costs. Using both survey and administrative data, which
increases the validity of results, this study offers a rare occasion,

in a publically managed gatekeeper health system, to inform de-
cision makers on the economic impact of chronic disorders.
This to aid in resource allocation for more efficient primary
care systems aimed at prevention.

Methods

Study sample

Data used in this study came from the first wave of a longitu-
dinal survey, the Survey on the Health of the older adults
(Enquête sur la Santé des Aı̂nés—ESA) conducted in 2005–08
using a probabilistic sample of French-speaking community-
dwelling adults aged 65 years and over.29 A random digit dial-
ling method was used to develop the study sampling frame,
which included stratification according to three geographical
areas (metropolitan, urban and rural). In each geographical
area, a proportional sample of households was derived on the
basis of Quebec’s 16 health administrative regions. The re-
sponse rate for this study was 77%. The study protocol was
approved by the University of Sherbrooke ethics committee.

Data collection

Respondents presenting severe or moderate cognitive pro-
blems based on the Mini-Mental State Examination (,22)30

were excluded at the beginning of the face-to-face interview.
Respondents who completed the interview, were asked to
provide written informed consent for the research team to
access their health and pharmaceutical services use data from
the province’s public health insurance agency, the Régie de l’as-
surance maladie du Québec (RAMQ). The ESA survey data were
linked to individual level information from the RAMQ’s
medical and pharmaceutical services databases and from the
health ministry’s database on hospitalizations (Maintenance
et exploitation des données pour l’étude de la clientèle hospitalière—
MED-ÉCHO) using the respondents’ health insurance
number or, in the case where this number was missing, using
the name, sex, address as well as the respondents’ month and
year of birth. A success rate of 99.6% (2494) was obtained in the
matching of the data. Of the 2494 participants that completed
the at home interview, 2004 were covered by the RAMQ public
drug plan for the 3 years period (1 year prior and the 2 years fol-
lowing the interview). Respondents with complete 3-year data
did not differ from those who did not with respect to age, sex,
marital status, education, region of residence, self-perceived
mental health, and on the presence of depression or anxiety.31

Measures

Chronic condition

For the purpose of this study, we included the following seven
categories of chronic conditions as reported in the Chronic
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Disease Indicator Framework: arthritis, cancer, chronic re-
spiratory diseases (RDs), diabetes, heart disease, mental
illness and stroke (or cerebral vascular accident—CVA).32

Data from RAMQ register was used to identify the ICD-9
codes corresponding to the medical conditions of interest,
as registered by a physician. To date, the Canadian Chronic
Disease Surveillance System coding algorithms, allowing the
extraction of disease information from administrative data-
base, do not include the following conditions: arthritis, cancer
and CVA. Thus, the ICD-9 codes for these conditions were
taken from validated studies or reports published by Canadian
government agencies. A complete list of disease groups, defini-
tions, codes and sources are presented in Table 1.

To be classified as having a chronic condition, participants
must have incurred at some time in the 12 months before
interview, at least one medical claim in which ICD-9 diagnos-
tic codes corresponding to morbidities of interest were regis-
tered. All available codes, not just primary diagnostic codes,
were reviewed. Individuals whose morbidities fell in a same
major category were counted once while those whose condi-
tions fell into different categories were counted as having mul-
tiple conditions.

Socio-demographic factors: the self-reported socio-
demographic factors considered in the analysis were age
(65–74 years versus �75 years), sex, marital status (married
versus separated/divorced/widowed/never married), income

(,$15 000 versus �$15 000), type of region of residence
(urban/rural versus metropolitan) and administrative health
region.

Cost data: Total healthcare costs presented are those in-
curred during the 2-year follow-up period, in 2010 Canadian
dollars. The measurement and valuation of resources fol-
lowed published guidelines for economic evaluations.38 The
healthcare costs considered included hospitalizations, emer-
gency department visits, outpatient visits and medications
and physician fees. Inpatient stays were identified from the
Med-ECHO database and valued on a per diem basis:
$585/day in a mental health facility or psychiatric ward in
general hospital; $553/day in a general ward and $1522/day
for a day surgery. Ambulatory visits in public institutions
were identified from the RAMQ database and valued at a
cost per visit: an emergency department visit reached $310;
an outpatient visit reached $160 and an outpatient visit in a
department of psychiatry reached $1745 per user per year
and an additional $160 per visit. The RAMQ physician
services database contains data on claims and physician
fees paid out for consultations and medical services ren-
dered. The RAMQ drug database, also contains for each
drug dispensed the cost of the drug and pharmacist dis-
pensing fee. A detailed description of the calculation of
these unit and overall healthcare costs has been reported in
a previous paper.31

Table 1 Chronic disease groups and definitions

Chronic condition group Morbidity ICD-9 code Source

Diabetes Diabetes 250.x Public Health Agency of Canada33

RDs Asthma 493.x

COPD 491.x, 492.x, 496.x

Heart diseases Hypertension 401.x–405.x

Ischemic heart disease 410.x–414.x

Heart failure 428.x

Mental disorders Anxio-depressive disorders 296.x, 300.x, 311.x

All other MDs 290.x–295.x, 297.x–299.x, 301.x–310.x,

312.x–319.x

Cancer Metastatic cancer 196.x–199.x Quan et al.34

Solid tumor without metastasis 140.x–172.x, 174.x–195.x

Lymphoma 200.x–202.x, 203.0, 238.6

Leukemia 204.x–208.x d’Hoore et al.35

CVA Stroke 430.x–432.x; 434.x, 436.x Statistics Canada, 200936

Arthritis Osteoarthritis 715.x Public Health Agency of Canada37

Rheumatoid arthritis 714.x

Other inflammatory/connective

tissue diseases

99.3, 274.x, 446.x, 696.0, 710.x–713.x; 720.x

Other arthritis conditions 716.x–719.x, 725.x–729.x
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Analyses

For each participant (n ¼ 2004), two years of follow-up
healthcare data was available following baseline interview. The
attributable healthcare costs associated with the presence of
MDs, arthritis, diabetes, cancer, cerebral vascular accident,
heart and RD were assessed using hierarchical generalized
linear models (GLM) to account for individuals nested within
administrative health regions in Quebec and control for age,
sex, income, marital status and type of region of residence.
The impact of MDs on the attributable healthcare costs
associated with each chronic condition group [four dummy
variables were created for each category of chronic physi-
cal disorders (chronic condition � mental disorder)] was as-
sessed. Secondary analyses were also carried out where the
impact of specific MD sub groups [anxio–depressive and all
other MDs] was also estimated. To account for the non-
normal distribution of costs, GLM models with a gamma dis-
tribution and log link39 were used. x2 tests were carried out
for difference in proportions. All data presented were weighted
to ensure that the true proportion of older adults within each
of the geographical regions sampled were reflected.40 SAS
version 9.1 was used for all statistical analyses.

Results

In this study sample, 85.2% (n ¼ 1708/2004) of respondents
had a chronic physical disorder diagnosis. The characteristics
of participants are presented in Table 2. The results also show
that the highest adjusted 2-year total average healthcare costs
are attributable (Table 2) to cancer, cerebral vascular accidents
and diabetes.

The interaction between the presence of each chronic phys-
ical disorder and MD on healthcare costs is presented in
Table 3. The results showed that participants with heart
disease and a MD incurred on average $1696 (95% CI: $30,
$3422) higher total healthcare costs than those without a MD.
Among individuals with a MD, heart disease was associated
with $2447 (95% CI: $130, $5024) higher healthcare costs.
The results also showed that participants with a CVA and a
MD incurred on average $14 772 (95% CI: $1909, $31 454)
higher healthcare costs than those with CVA only. The differ-
ence in total costs associated with the presence of CVA
among people with a MD reached $16 484 (95% CI: $66, $32
902) versus those without a MD. The secondary analyses
showed that the cost differences were mainly driven by the all
other MD subgroup (i.e. organic, schizophrenia/psychotic
and other disorders). Finally, the total cost associated with the
presence of RDs among people with a MD was $5343 (95%
CI: $343, $10 343) higher than those without RDs, mainly
driven by the presence of anxio-depressive disorders.

Discussion

The prevalence of diagnosed chronic physical disorders in
this general population-based study reached 85 and, 57% had
two or more chronic disorders. These estimates are similar to
previous reports from a US study on Medicare fee-for-service
beneficiaries aged 65 years and over showing rates reaching
82 and 65%, respectively.6 In this study, the most prevalent
reported chronic disorders included heart disease (59.5%),
arthritis (36.7%), MDs (18.8%) diabetes (18.4%) and cancer
(16.5%) and RD (10.5%). This is similar to the recent report
by Prince et al.1 that showed, in high-income countries, the
rank order of the five leading contributors to disease burden
in older adults, which included cardiovascular diseases,
cancer, musculoskeletal disorders, neuropsychiatric disorders
and chronic RDs. Further, the presence of a MD with a phys-
ical illness was close to 20% of participants, which is similar
to data presented elsewhere.25

An earlier study in the USA, showed increased costs with
the presence of chronic disorders reaching up to an average
of $14 000 US for older adults aged 65 years and over with
four or more chronic disorders as compared to an average of
$211 in those without a chronic disorder.6 A more recent
study, in adults aged 50 years and over in Europe, showed dif-
ferences reaching E3337 in primary care respondents with
four or more chronic disorders versus those without.7 Using
claim data for about six million people from the USA, it has
been shown that, depending on the number of chronic phys-
ical conditions, the average costs per patient may be increased
by between 95.4 and 137% when MDs are present.41

In this study, participants diagnosed with a CVA and a MD
incurred higher total healthcare costs reaching $14 772 as
compared with those with a CVA but without a MD. Further,
among individuals with a MD, the presence of a CVA was
associated with higher costs reaching $16 484; whereas in
those without a MD, the results did not show a significant dif-
ference in costs associated with a CVA. It has been suggested
that the increase in costs among co-morbid patients with
MDs may be associated with longer inpatient stays, increased
hospital readmission and outpatient healthcare utilization.42

Dossa et al.43 found that stroke patients with mental health
conditions were 1.44 times more likely to be readmitted in
hospitals than patients without mental health conditions.

Our results also showed that participants with heart disease
and a MD, falling in the other MD subgroup (i.e. organic,
schizophrenia/psychotic and other disorders), had incurred
significantly higher total healthcare costs reaching $1696 than
those with heart disease but not a MD. Among those with a
MD, the presence of a heart disease was associated with an
increase in total healthcare costs reaching $2447, mainly
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attributable to anxio-depressive disorders. Hochlehnert
et al.44 similarly reported that, among German cardiovascular
inpatients, psychiatric co-morbidity increased both average
length of stay and total costs by almost 50%. A recent system-
atic review by Baumeister,45 aimed at exploring in- and out-
patient costs in patients with coronary artery disease (CAD)
and comorbid mental diseases, reported increased overall and
outpatient costs for patients with concurrent CAD and MDs.

Finally, among people with a MD, and specifically anxio-
depressive disorders, the presence of RD was associated
with higher total healthcare costs reaching $5343 as compared
with those with a MD but without a RD. Similarly, in a
retrospective cohort study including .7500 chronic obstructive

pulmonary disease (COPD) patients (mean age .60), annual
healthcare costs were significantly higher for the COPD-
Depression cohort versus the COPD-Only cohort reaching
$6449 US.46

If one were to apply Rothman’s reasoning on additive
models and synergistic interactions between risk factors on
outcome effects,47 the results presented suggest a synergistic
interaction effect between the presence of MDs and cerebral
vascular accidents and heart disorders and RDs on costs.
When considering the attributable costs associated with
the presence of MDs and physical disorders, the excess per
capita costs reach close to $600 M per 1 000 000 population
of older adults.

Table 2 Sample characteristics based on chronic physical and MDs

Disease groups

Heart disease

1193/2004

(59.5%)

Arthritis

735/2004

(36.7%)

Diabetes

368/2004

(18.4%)

Cancer

331/2004

(16.5%)

RD

N ¼ 210/2004

(10.5%)

Cerebral vascular

accident45/2004

(2.2%)

MDs

376/2004

(18.8%)

Age categories a a a

65–74 years 638/1166 403/1166 218/1166 174/1166 118/1166 23/1166 213/1166

75þ years 555/838 332/838 150/838 157/838 92/838 22/838 163/838

Sex a a a a a

Males 527/844 280/844 174/844 190/844 111/844 20/844 141/844

Females 666/1160 455/1160 194/1160 141/1160 109/1160 25/1160 235/1160

Region

Urban/metropolitan 721/1219 463/1219 222/1219 201/1219 140/1219 28/1219 236/1219

Rural 472/785 272/785 146/785 130/785 70/785 17/785 140/785

Income

,15 000/year 288/461 168/461 79/461 69/461 57/461 9/461 84/461

15 000/yearþ 904/1543 567/1453 289/1543 262/1543 14/1543 36/1543 292/1543

Marital status: a a

Married 564/942 315/942 163/942 147/942 104/742 20/942 152/942

Not married 629/1062 420/1062 204/1062 184/1062 106/1062 25/1062 224/1062

Average attributable healthcare costs (95% CI)

Outpatient costs 517

(226, 809)

775

(478, 1071)

408

(38, 779)

1716

(1336, 2095)

1508

(783, 2234)

1792

(827, 2757)

1049

(684, 1415)

Inpatient costs 564

(68, 1061)

1194

(640, 1747)

667

(37, 1297)

2229

(1579, 2879)

1633

(840, 2426)

4069

(2435, 5703)

677

(54, 1301)

Physician fees 345

(225, 465)

408

(287, 530)

264

(112, 417)

788

(633, 944)

730

(443, 1016)

779

(381, 1176)

361

(210, 512)

Medications 1558

(1206, 1897)

411

(46, 776)

2817

(2379, 3255)

1838

(1371, 2306)

1581

(838, 2294)

1060

(2126, 2246)

90

(2361, 542)

Total 2985

(2026, 3944)

2788

(1753, 3822)

4157

(2943, 5370)

6571

(5324, 7817)

5452

(3921, 6983)

7699

(4517, 10 882)

2178

(765, 3590)

Total adjusted costs 5818

(1046, 10 591)

5718

(926, 10 511)

7959

(2927, 12 990)

10 244

(5045, 15 442)

7411

(2202, 12 618)

9159

(2032, 16 286)

3736

(1115, 8587)

aEstimates adjusted for age, sex, income, marital status, region of residence.

HEALTHCARE COSTS IN CHRONICALLY ILL COMMUNITY-LIVING OLDER ADULTS e567



Table 3 Adjusted total attributable cost estimates by chronic disease diagnosis

*MD Anxio-depressive disorders

(n ¼ 296/2004)

All other MDs (n ¼ 125/2004) MDs overall (376/2004) Mean difference (95% CI) P-value

Adjusted attributable costsa Adjusted attributable costsb Adjusted attributable costsc

Heart disease no, MD no $5378 ($4667, $6196)* $5318 ($4661, $6069)* $5229 ($4508, $6064) $3940 ($2119, $5760) P , 0.0001

Heart disease yes, MD no $7595 ($7007, $8232) $7600 ($7028, $8217)* $7473 ($6879, $8118) $1696 ($30, $3422) P ¼ 0.02

Heart disease no MD yes $6039 ($4391, $8306)* $8542 ($6465, $11 285) $6722 ($5249, $8610) $2447 ($130, $5024) P ¼ 0.04

Heart disease yes MD yes $8739 ($7372, $10 361) $10 684 ($7932, $14 389) $9169 ($7748, $10 850) Reference

Arthritis no MD no $5759 ($5221, $6352)* $5743 ($5256, $6275)* $5618 ($5082, $6210) $3343 ($1735, $4952) P , 0.0001

Arthritis yes MD no $8326 ($7405, $9360) $8264 ($7395, $9237) $8228 ($7282, $9297) $734 (2$1172, $2639) NS

Arthritis no MD yes $7112 ($5645, $8960) $10 031 ($7419, $13 562) $7710 ($6292, $9448) $1251 (2$1166, $3670) NS

Arthritis yes MD yes $8472 ($7004, $10 247) $9518 ($7578, $11 955) $8962 ($7626, $10 531) Reference

Diabetes no MD no $6013 ($5528, $6539)* $5987 ($5545, $6463)* $5869 ($5382, $6400) $3303 ($1085, $5521) P ¼ 0.0003

Diabetes yes MD no $10 066 ($8937, $11 337) $9992 ($8885, $11 236) $10 011 ($8868, $11 299) 2$838 (2$3436, $1759) NS

Diabetes no MD yes $7135 ($5989, $8502) $9722 ($7659, $12 339) $7739 ($6624, $9043) $1433 (2$1160, $4026) NS

Diabetes yes MD yes $8746 ($6492, $11 785) $9666 ($7226, $12 933) $9172 ($7287, $11 544) Reference

Cancer no MD no $6279 ($5947, $6630)* $6288 ($5974, $6618)* $5862 ($5385, $6382) $4392 ($1553, $7230) P , 0.0001

Cancer yes MD no $12 212 ($10 758, $13 865) $11 948 ($10 573, $13 501) $11 484 ($9825, $13 421) 2$1230 (2$8813, $6352) NS

Cancer no MD yes $7755 ($6803, $8841) $10 390 ($8344, $12 938) $7855 ($6726, $9173) $2399 (2$752, $5550) NS

Cancer yes MD yes $9296 ($7011, $12 324) $11 505 ($8131, $16 278) $10 254 ($7849, $13 393) Reference

Respiratory diseases no MD no $6313 ($5845, $6818)* $6274 ($5849, $6730)* $6181 ($5711, $6689) $6761 ($1928, $11 593) P , 0.001

Respiratory diseases yes MD no $9501 ($7994, $11 294) $9620 ($8113, $11 407) $9312 ($7792, $11 128) $3629 (2$1583, $8842) NS

RDs no MD yes $7127 ($5990, $8479)* $9344 ($7427, $11 756) $7598 ($6529, $8843) $5343 ($343, $10 343) P ¼ 0.007

RDs yes MD yes $11 530 ($7763, $17 127) $13 833 ($8232, $23 242) $12 942 ($9006, $18 596) Reference

CVA no MD no $6515 ($6052, $7013)* $6505 ($6075, $6967)* $6392 ($5924, $6898) $17 887 ($1517, $34 258) P , 0.0001

CVA yes MD no $12 628 ($8812, $18 099) $9453 ($7389, $12 092)* $9507 ($7211, $12 535) $14 772 ($1909, $31 454) P ¼ 0.008

CVA no MD yes $7498 ($6368, $8830) $8936 ($7218, $11 061)* $7795 ($6751, $9002) $16 484 ($66, $32 902) P ¼ 0.0006

CVA yes MD yes $9825 ($6728, $14 348) $40 978 ($22 686, $74 028) $24 280 ($12 918, $45 638) Reference

aEstimates adjusted for age sex income marital status region of residence and all other chronic physical disorders and all other MDs.
bEstimates adjusted for age sex income marital status region of residence and all other chronic physical disorders and anxio-depressive disorders.
cEstimates adjusted for age sex income marital status region of residence and all other chronic physical disorders.

*P , 0.05, significant difference as compared with reference group.
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The findings of this study need to be considered in light of
a number of strengths and limitations. First, the data were col-
lected from a large population-based sample. Secondly, the
validity of the measures were increased with the possible
linking of survey to administrative data, which permitted the
control of a number of possible confounding variables and
the decrease of recall bias with regard to healthcare resources
used. The study also had a number of limitations however
that need to be considered with regard to the interpretation of
results. First, the ESA study excluded institutionalized older
adults and therefore the results may not apply to these groups
which tend to have more severe clinical profiles related to
physical and mental co-morbidities and health service use pat-
terns due to different levels of health service access. The ex-
clusion of this sub-group of older adults may have led to an
underestimation of healthcare costs and impact of MDs.
Second, we included a sample of older adults from the prov-
ince of Quebec which also similarly limits the generalizability
of results to other populations and provinces in Canada.
A recent report showed48 that the reported prevalence of
chronic conditions is significantly higher in First Nations
people as opposed to non-aboriginals and this across Canada.
Further, the prevalence of reported chronic conditions in
Quebec, was lower than in all other provinces and territories
with the exception of Alberta and British Columbia. Third,
the presence of chronic physical and MDs was based on ad-
ministrative data, which may be subject to information bias
such as misclassification bias due to coding errors. Further,
we have only included a limited number of chronic condi-
tions. For this reason, some other diseases that are commonly
seen in the older adults were not assessed (e.g. osteoporosis, der-
matologic and digestive system disorders). However, supported
by the recent literature, we focused on a group of chronic dis-
eases that, besides of being highly prevalent in older adult popu-
lations, account for an important burden of disease.1,32 Finally,
healthcare costs were ascertained in the context of a public
managed gatekeeping healthcare system in Canada which may
limit extrapolation of data to other health systems.

In conclusion, the presence of co-morbid MDs with heart
disease, CVA and RDs has a synergistic effect on healthcare
costs, which concords with previous reports on a synergistic
effect of MDs and physical conditions on physical incapacity.
These findings underline the need for improved resource allo-
cation in primary care for the prevention and treatment of co-
morbid mental and physical disorders that can potentially
save hundreds of millions to society. This brings us to
Wittenberg’s (2015)49 argument that health care must shift its
current focus on managing innumerable individual diseases’
to a focus on managing multiple conditions; for more effi-
cient healthcare systems.
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