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ABSTRACT

Background: Complex chronic diseases affect
almost 3% of Canadians and lead to persis-
tent, debilitating symptoms. The BC Ministry of
Health funded the Complex Chronic Diseases
Program to address service gaps for affected
individuals. We evaluated health outcomes of
the program’s patients.

Methods: Analysis of data from the Complex
Chronic Diseases Program Data Registry (June
2017-September 2022) focused on patient-
reported outcomes and clinical measures at
baseline, 6-month follow-up, and discharge,
and on changes in symptoms across these
time points.

Results: Among the 668 participants included
in the study, slight improvements in overall
physical and mental health were observed
between baseline and discharge. However,
symptoms such as sleep dysfunction, fatigue,
and pain showed no significant changes.

Conclusions: While participation in the Com-
plex Chronic Diseases Program yielded some
health benefits, further research and inter-
ventions are required to address symptoms
and optimize patient outcomes. The further
development and use of objective outcome
markers are needed for improved program
evaluation.

Background

Complex chronic diseases affect approxi-
mately 2.9% of Canadians, or approximately
855000 people 12 years of age or older.!
These diseases include myalgic encephalo-
myelitis/chronic fatigue syndrome (ME/
CFS), fibromyalgia, and chronic Lyme-like
syndrome. ME/CFS manifests as persistent,
disabling fatigue and general malaise (e.g.,
feeling unwell, flu-like symptoms), which
are worsened by physical or mental exertion,
and involves sleep dysfunction and impaired
cognitive function that typically presents
as “brain fog” or difficulty concentrating
and processing information.? Fibromyal-
gia is characterized by widespread chronic
pain that persists for at least 3 months, with
patients frequently experiencing increased
sensitivity to pain (hyperalgesia) or pain
from typically nonpainful stimuli (allo-
dynia).® Chronic Lyme-like syndrome
develops following acute Lyme disease; it
shares many symptoms with ME/CFS and
other postviral conditions and with fibro-
myalgia.* Patients with complex chronic
diseases often have persistent and debili-
tating symptoms coupled with functional
impairment.>® They experience great dif-
ficulty accessing consistent medical care
in a coordinated fashion within the health
care system, which frequently leaves them
to advocate for themselves.
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Complex Chronic Diseases Program
British Columbia’s Complex Chronic Dis-
eases Program (CCDP), established in 2012
at BC Women’s Hospital and Health Cen-
tre in Vancouver, was the first tertiary care
service of its kind in Canada and remains
one of only three centres dedicated to the
care of individuals with complex chronic
diseases. The CCDP model of care includes
diagnostic assessments, treatment planning,
patient and caregiver education, and linkag-
es to community and primary care resources.
'The program provides specialist-led care by
a multidisciplinary team that includes phy-
sicians, a naturopath, and a pharmacist, who
are supported by an interprofessional team
of nurses, physiotherapists, occupational
therapists, a dietitian, a social worker, and
counseling services.

At inception, there were limited models
to inform the CCDP, and care methods
were continually revised to respond to the
large volume of patients seeking care and
the needs of the patient population. Ini-
tially, care was delivered primarily through
one-on-one consultations with physicians
and other clinicians. In 2019, the program
moved to a group-based care model led by
the interprofessional team, with individual
medical visits provided based on patient
needs, in response to increasing wait times
and patient volume.” Due to continued high
demand, the current wait time for care is
approximately 28 months.

Symptom management: Referrals to the
CCDP must be made by a clinician, typi-
cally a family physician, based on a sus-
pected or confirmed diagnosis of ME/
CFS§, fibromyalgia, or chronic Lyme-like
syndrome. Diagnosis at the CCDP is based
on clinical criteria, including either the
2003 Canadian Consensus Criteria? or
the 2015 Institute of Medicine Diagnos-
tic Criteria® for diagnosis confirmation
of ME/CFS and the 2016 Fibromyalgia
Diagnostic Criteria for fibromyalgia.* For
chronic Lyme-like syndrome, the diagno-
sis requires reliable laboratory evidence of
Lyme infection in the past and symptoms

akin to ME/CFS.

Remission rates are low for complex
chronic diseases; few patients return to
their premorbid functional or activity lev-
els.” In the absence of curative therapies,
current treatment guidance focuses on
symptom management. The CCDP has
treatment guidelines for clinical manage-
ment informed by evidence, which are avail-
able on its website.

The CCDP Data Registry
supports program
evaluation, quality

improvement, and clinical
research by tracking
patient outcomes
and demographics.

Patient education and self-management
are central to the CCDP model of care.
A variety of resources and services are
offered to patients through group activi-
ties. Patients participate in group sessions
that cover key aspects of managing symp-
toms, including fatigue, postexertional mal-
aise, pain, sleep dysfunction, and impaired
cognitive function. Patient education and
self-management approaches have been
employed in many contexts and are intend-
ed to help individuals learn and apply their
knowledge and skills to managing their
condition, mitigating its impact on daily
life, and improving symptom severity and
functional outcomes.

Complex Chronic Diseases Program Data
Registry: Launched in 2017, the CCDP
Data Registry supports program evalu-
ation, quality improvement, and clinical
research by tracking patient outcomes and
demographics. It enables the assessment of
symptom progression using clinical chart
data and patient-reported questionnaires
collected throughout the program and up
to 6 months postcompletion.

The CCDP Data Registry provided
a unique opportunity to characterize BC
patients with complex chronic diseases
and evaluate the longitudinal outcomes of
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service-based care. This study provides evi-
dence of the benefits and limitations of cur-
rent care strategies for patient outcomes and
highlights areas that require more focused
intervention, such as persistent symptoms
of fatigue, pain, and sleep disturbances.

Methods

'The University of British Columbia Re-
search Ethics Board approved this study
(H16-01648). Informed consent was ob-
tained from all subjects involved in the
study.

Data Registry participants

'The CCDP Data Registry included newly
referred individuals who were contacted by
the CCDP, were 19 years of age or older,
could read and understand English, and
provided informed consent to be part of
the data registry. Patients were invited to
participate prior to their intake assessment
with a CCDP physician. Exclusion criteria
included not completing the standardized
questionnaires prior to intake and ineligi-
bility for the CCDP clinical program (e.g.,
lack of a qualifying diagnosis).

Following ethics approval, recruitment
was conducted from June 2017 to Septem-
ber 2022 but was paused from January to
June 2019 during a care model redesign and
from March 2020 to February 2021 due to
COVID-19 disruptions. The COVID pan-
demic prompted major changes to clinical
processes at BC Women’s, including the
adoption of telehealth and physical distanc-
ing requirements.

Data collection

Demographic information was collected
prior to a patient’s first in-person appoint-
ment at the CCDP. Clinical variables were
captured by the Interprofessional Assess-
ment Tool, which was completed collab-
oratively by physicians and allied health
professionals. The Interprofessional Assess-
ment Tool contains data about complex
chronic diseases diagnostic instruments,
clinical variables, health history, symptom
presentation, functional status, and physical
examinations.
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Standardized questionnaires were used
to assess patient health outcomes four
times: at program entry, after 6 months,
at discharge (typically after 1 year), and 3
to 6 months postdischarge. The following
questionnaires were used:

* Fatigue Severity Scale—measures the
impact of fatigue on daily life.!

* Short-form McGill Pain Question-
naire—assesses the sensory and affec-
tive dimensions of pain.’

* Pittsburgh Sleep Quality Index
(PSQI)—assesses nighttime sleep
problems and sleep quality.'

* RAND 36-Item Short Form Health
Survey (SF-36)—measures overall
quality of life, summarized into mental
health and physical health scores (higher
scores indicate better well-being).”®

+ Patient Health Questionnaire 9 (PHQ-9)
and Generalized Anxiety Disorder 7
(GAD-7)—assess the severity of depres-
sion and anxiety, respectively.!*!

* Patient Phenotyping Questionnaire
Short Form (PQ-12)—captures the
presence and severity of ME/CFS-
specific symptoms (higher scores indi-
cate worse severity).!¢

Inventory subscales and global scores were

calculated based on the instrument’s cited

calculation methods. Incomplete responses
were excluded if key data were missing.

Data analysis
To ensure sufficient statistical power, some
demographic variables were grouped into
fewer categories. Descriptive statistics were
used to characterize the patient population;
means and standard deviations (or medians
and interquartile ranges) were reported for
continuous variables, and proportions were
reported for categorical variables. Longitu-
dinal symptom trends were visualized using
sample means at each point in time.
Paired # tests were used to assess changes
in symptoms between baseline and 6 months
and between baseline and discharge. Tables
were used to display sample sizes at each
point in time to account for loss to follow-
up. Normality was verified using quantile—
quantile plots.
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A series of univariable and multivari-
able linear regressions were used to examine
whether disease duration at recruitment
influenced baseline symptom severity and
symptom changes from baseline to dis-
charge. A confounding model approach was
used, and confounders were included based
on theoretical relevance or statistical criteria
(i.e.,association with both the outcome and
the main exposure). In addition, the Akaike
Information Criterion (AIC) was used to
compare models, with the model showing
the lowest AIC considered the best balance
of goodness of fit and model complexity,

Our results highlight the
severity and persistence
of iliness and impairment
faced by those with
complex chronic diseases.

helping to avoid overfitting and support
robust model selection. Regression assump-
tions (linearity, normality, homoscedasticity,
and independence) were verified.

To assess the effect of the 2019 transi-
tion from individual-based to group-based
care, patients were categorized based on
their assessment date (before or after 17
January 2019). Two-sample # tests were
used to compare symptom changes from
baseline to 6 months (discharge data were
excluded due to a small sample size for the
individual-based group: 7 = 35).

A two-sided P < .05 was considered sta-
tistically significant, and outcome means
were reported with 95% confidence inter-
vals. Analyses were conducted using R 3.2.3
software (R Foundation, Vienna, Austria).

The data presented in this study are
available on request from the correspond-
ing author.

Results

Recruitment

Participation in the CCDP Data Registry
was offered to 1962 newly referred patients
prior to confirmation of their eligibility for
the CCDP; 735 consented to participate.

The final analysis included 668 participants
(34%) due to withdrawals and study exclu-
sion criteria. The sample size was further
reduced in some analyses due to missing
data or loss to follow-up.

Baseline characteristics
Diagnoses of ME/CFS and fibromyalgia
were confirmed by the attending physi-
cian; 31% of participants were diagnosed
with ME/CEFES only (n = 208), 15% were
diagnosed with fibromyalgia only (n = 100),
and 54% were diagnosed with both ME/
CFS and fibromyalgia (7 = 360) [Table 1].
Only two participants had a confirmed
diagnosis of chronic Lyme-like syndrome.
One of them also had a diagnosis of ME/
CFS and fibromyalgia and was categorized
accordingly; the other was removed from
the analyses.

Participants had an average age of
49 years. The sample was predominantly
female (90%; 7 = 557) and predominantly
self-identified as White/Caucasian (85%;
n =516) [Table 1].

Health outcomes

Measures of pain, fatigue, sleep dysfunction,
and depression showed overall improve-
ment but did not change significantly at
6-month follow-up or discharge [Table 2].
ME/CFS-specific symptoms, measured by
the PQ-12, showed a significant reduction
from baseline to discharge, suggesting over-
all symptom relief over time. Levels of anxi-
ety (GAD-7) also decreased significantly
at both 6-month follow-up and discharge.
Both the SF-36 physical and mental health
summary scores had improved significant-
ly by discharge, indicating better physical
and emotional well-being by the end of the
program. Quantitative changes were small,
and in the case of GAD-7, the confidence
interval crossed zero, indicating a possible
lack of clinical significance.

Disease duration

Longer disease duration was generally asso-
ciated with worse baseline symptoms, with
the McGill Pain Score and PSQI show-

ing significant associations in univariable
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TABLE 1. Baseline characteristics of adult patients enrolled in the Complex Chronic Diseases Program

Data Registry.

Variable

Diagnosis

Myalgic encephalomyelitis/chronic fatigue syndrome

(ME/CFS) only
Fibromyalgia only
ME/CFS and fibromyalgia
Age (years)
Mean (SD)
Median (IQR)
Biological sex (%)
Female
Male
Gender identity (%)
Woman
Man
Other?
Ethnicity (%)
White/Caucasian
Other?
Disease duration (years)
Mean (SD)
Median (IQR)
Geographic location (%)
Metro Vancouver
Outside
Marital status (%)
Married or partnered
Separated, divorced, or widowed
Single; never married
Education (%)
High school or lower
College/CEGEP/trade school
University graduate
Employment status (%)
Employed (full-time, part-time, or self-employed)
Retired
Long-term illness

Other®

Study sample—baseline

(N=668)"

208 (31.1%)

100 (15.0%)
360 (53.9%)

49.2 (13.0)
49.8 (39.9-59.5)

557 (90.3%)
60 (9.7%)

536 (88.4%)
57 (9.4%)
13 (2.2%)

516 (84.7%)
93 (15.3%)

15.2(11.7)
11.0 (6.0-22.0)

240 (47.5%)
265 (52.5%)

363 (59.7%)
120 (19.7%)
125 (20.6%)

112 (18.4%)
219 (36.1%)
276 (45.5%)

220 (35.8%)
85 (13.8%)
219 (35.6%)
91 (14.8%)

“Missing values varied from n =51 (7.6%) to n = 62 (9.3%), except for disease duration (n = 166; 24.9%) and

geographic location (n = 163; 24.4%).

"Other gender identities include transgender and nonbinary.
* Other ethnicities include Chinese, South Asian, Black (Caribbean, African, and African Canadian), Latin American,

Middle Eastern, Southeast Asian, West Asian, and Indigenous (including First Nations, Inuit, and Métis).
 Other employment statuses include looking for paid work, student, caring for children, household work,
volunteering, caregiving other than for children, and the original ‘other” category.
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models [Table 3]. However, these associa-
tions weakened after adjusting for demo-
graphic factors: the PSQI remained the only
significant predictor in the multivariable
model. This suggests that each additional
year of disease corresponded to a slight
worsening of overall sleep quality (a PSQI
score increase of 0.035 points).

The relationship between disease dura-
tion at baseline and symptom variable dif-
ferences (discharge to baseline) were also
examined, but no symptom variable chang-
es retained a significant association after
adjustment [Supplementary Table, avail-
able at bemj.org].

Model of care

Based on their assessment date, patients
were categorized as taking part in either
the individual-based or group-based mod-
el of care. When the differences between
baseline and 6-month scores were com-
pared across the two groups, some mental
health metrics were significantly different
[Table 4]. Patients who took part in the
individual-based model of care experi-
enced a greater reduction in both anxiety
(GAD-7) and depression (PHQ-9) sever-
ity than those in the group-based model,
or an approximately 1.4-point decrease in
scores from baseline to 6-month follow-up.
For other symptoms, the individual-based
model showed more favorable trends
toward improvement; however, they were
not significant.

Discussion

'The CCDP Data Registry population aligns
with other studies of complex chronic dis-
eases. Approximately 88% of the sample
identified as women, consistent with oth-
er research that reported more than 75%
of ME/CFS and fibromyalgia patients as
being women." In the literature, fibromy-
algia is commonly diagnosed during middle
age (40 to 60 years of age),” while ME/CFS
has two incidence peaks: in adolescence
(10 to 19 years) and in adulthood (30 to
39 years).?! However, the CCDP enrolls
primarily long-standing cases and serves
only adults (19+ years), which limits direct
comparison to incidence rates.
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Sample
Variable size
(baseline)
Fatigue Severity Scale score 661
Short-form McGill Pain
. R 632

Questionnaire score
Pittsburgh Sleep Quality Index

626
global score
Patient Health Questionnaire 9 score 643
Generalized Anxiety Disorder 7 score 647
Patient Phenotyping Questionnaire

335
Short Form score
RAND 36-Item Short Form Health
Survey (SF-36) mental health 661
summary score'’
RAND SF-36 physical health 661

summary score’

Variable

Fatigue Severity Scale score

Short-form McGill Pain Questionnaire score

Pittsburgh Sleep Quality Index global score

Generalized Anxiety Disorder 7 score

Patient Health Questionnaire 9 score

Phenotyping Questionnaire Short Form score

Health outcomes of patients in the Complex Chronic Diseases Program

Sample Sample
size size
(6 months) (discharge)
479 178
427 160
454 173
450 166
451 165
227 111
459 172
459 172

Mean difference
(6 months to
baseline)

—0.06 (-0.15 to 0.04)

—0.09 (-0.79t0 0.61)

—0.22(0.53 t0 0.08)

—0.24 (-0.67 t0 0.18)
—0.56 (-0.94 to -0.17)

—0.42 (-1.05t0 0.21)

0.77 (0.06 to 1.48)

0.44 (-0.13 to 1.03)

*Significant at P < .05. " An increase in score indicates improvement; the opposite holds for other indicators.

TABLE 3. Linear regression models for symptom severity by baseline disease duration (n = 480).

Disease duration at baseline

Univariable models

B (95% CI)
—0.001(—0.009 to 0.006)
0.097 (0.016 t0 0.177)
0.033 (0.002 to 0.064)
0.037 (-0.007 to 0.082)
0.028 (-0.015 to 0.071)
0.06 (—0.015t0 0.136)

P
722
.019%
.038*
.100
.200
247

RAND SF-36 mental health summary score

RAND SF-36 physical health summary score

—0.004 (—0.086 to 0.078)
—0.017 (-0.097 to 0.064)

921
.683

Mean difference P
(discharge to (6 months to
baseline) baseline)

—0.04 (-0.20t0 0.11) 38
—0.18 (-1.50to 1.15) .07
-0.72 (-1.23t0 -0.21) .63
—1.05 (-1.76 to —0.35) 39
—0.74 (-1.52 t0 0.05) .01*
—1.48 (-2.65to0 —0.32) 37

2.82(1.53t04.11) .59

1.95(0.37 to 3.55) 25

Multivariable models*

B (95% CI)
0.001 (—0.006 to 0.010)
0.058 (—0.023 t0 0.138)
0.035 (0.001 to 0.068)
0.027 (-0.018 t0 0.073)
0.029 (-0.015 t0 0.073)
0.075 (—0.004 to 0.154)

TABLE 2. Mean symptom score differences between baseline and 6-month follow-up and between baseline and discharge (paired analysis).

—0.001 (-0.085 to 0.087)

—0.020 (-0.105 to 0.066)

P

(discharge to
baseline)

P

.660
152
.0411
238
202
.063
977
.653

.37

91

13

24

.04*

.04*

01*

.03*

* All multivariable models were adjusted for diagnosis, geographic location, and employment status. The Fatigue Severity Scale score, short-form McGill Pain Questionnaire
score, and RAND 36-Item Short Form Health Survey (SF-36) physical health summary score were also adjusted for sex. The Generalized Anxiety Disorder 7 and Patient
Health Questionnaire 9 scores were additionally adjusted for level of education. ' Significant at P < .05.

TABLE 4. Mean difference in scores for standardized health outcome variables across two program models (individual-based and group-based). P values
are presented for t tests that compared baseline to 6-month follow-up.

Variable

Fatigue Severity Scale score

Short-form McGill Pain Questionnaire score
Pittsburgh Sleep Quality Index global score
Generalized Anxiety Disorder 7 score
Patient Health Questionnaire 9 score

RAND SF-36 mental health summary score

RAND SF-36 physical health summary score

(n=155)
Mean difference (SD)
—-0.13(0.93)
—-1.56 (8.00)
-0.15(3.31)
—-1.46 (3.98)
—-1.44 (4.08)

0.57 (5.30)

1.01 (6.06)

Individual-based (6 months to baseline)

(n=276)
Mean difference (SD)
0.01 (1.06)
—-0.20 (6.74)
—-0.04 (3.17)

0.00 (4.06)

0.52 (4.59)
—-0.02 (8.73)
—-0.02 (6.36)

Group-based (6 months to baseline)

* Significant at P < .05. Negative results indicate improvement for all but the RAND 36-Item Short Form Health Survey (SF-36) summary scores.
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.087

731

<.01*

<.01*

371
.090
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Although complex chronic diseases
affect all races and ages, most patients
reported being White/Caucasian (85%),
compared with 65.6% in the 2021 BC cen-
sus.” The overrepresentation of White,
middle-class individuals in clinical settings
contrasts with population-based studies,
which suggests that complex chronic dis-
eases may be more common among people
of lower socioeconomic status and minority
cultural or ethnic groups.” These discrep-
ancies may reflect differential health access
and/or research participation rates and thus
warrant further investigation.

Our results highlight the severity and
persistence of illness and impairment faced
by those with complex chronic diseases.
Self-reported pain, fatigue, and mental
health measures were substantially worse
compared with a healthy population. For
example, the Fatigue Severity Scale typi-
cally considers a score of 4 or higher (out
of 7) as clinically significant fatigue; CCDP
participants had an average score of 6, indi-
cating that most participants were severely
fatigued across all time points. Given the
discrepancy between the well-being of
individuals with complex chronic diseas-
es and the well-being of both the general
population and other chronic illness popu-

624 there is a clear need for inter-

lations,
ventions that are more finely tuned to the
nuances of these conditions.

Our findings suggest a general trend in
symptom improvement, including statisti-
cally significant changes in overall physical
health and mental health indicators and
severity of ME/CFS-specific symptoms
between baseline and discharge. However,
the magnitude of these changes was small,
indicating that the improvements may not
be clinically significant for most patients.
The slight benefits to physical and emo-
tional well-being may have been due to
the educational and supportive aspects of
the program and the tailored pharmaceuti-
cal approaches and resources for symptom
management.

Our findings did not reveal a relation-
ship between disease duration at intake
and baseline symptom scores or symptom

trajectory between baseline and discharge,
except for PSQI scores, where longer dis-
ease duration was associated with poorer
sleep quality. While symptom improvement
is possible over time and with treatment,
there are no curative treatments for complex
chronic diseases, and prognosis for ME/
CFS and fibromyalgia remains poor, par-
ticularly beyond the first year of illness.”%
Studies have been inconsistent in both

methods and results, but generally, longer

Our findings suggest
ageneral trend in
symptom improvement,
including statistically
significant changes in
overall physical health
and mental health
indicators and severity
of ME/CFS-specific
symptoms between
baseline and discharge.

complex chronic disease duration correlates
with poorer health outcomes.?* We may
not have seen the impacts of greater disease
duration in our study because most partici-
pants had long-standing illness (median =
11 years), so early-stage improvements were
not observed. Additionally, program enroll-
ment may have excluded those with more
favorable early-stage outcomes and those
who were most severely affected, which
would limit the interpretation of treatment
timing effects.

In our analysis, only mental health out-
comes differed significantly between the
individual-based and group-based models
of care. Patients in the individual-based
model experienced greater reductions in
anxiety and depression at 6 months than
those in the group-based model, possibly
due to the more personalized support pro-
vided. However, external factors, particu-
larly the COVID pandemic, during which

most group-based patients received care,

CLINICAL

may have affected the results. The burden
of the pandemic may have resulted in some
inflation of mental health scores.

The CCDP stays informed on the lat-
est treatment and care strategies for people
with complex chronic diseases. However,
evidence of effective interventions that
are robust and reproducible is limited.
Studies on group-based self-management
programs for ME/CFS and fibromyalgia
show inconsistent outcomes and levels of
effectiveness.?** Our results show that the
CCDP also experienced mixed and modest
improvements in health outcomes. New
approaches and research are urgently need-
ed to improve therapeutic interventions
for complex chronic diseases. The use of
objective outcome measures could enhance
the assessment of program effectiveness;
candidates for clinical use include biomark-
ers (e.g., serum creatine kinase, morning
cortisol), hand grip strength, and inflamma-
tory markers.?” Further validation of such
markers is required.

Our study’s strengths included the
large baseline sample and comprehensive
data collection that encompassed a range
of variables. The repeated measures design
allowed individual and aggregate patient
trajectories to be tracked throughout the
program. Additionally, the cohort was well
defined, with ME/CFS and fibromyalgia
diagnoses clinically confirmed and recorded
by trained practitioners, which minimized
misclassification and missing data.

Study limitations

Because the CCDP is a provincial refer-
ral centre, our findings can be cautiously
applied to other BC adults with complex
chronic diseases. However, our sample was
less diverse than the general BC popula-
tion, and our sample size at discharge was
relatively small due to high attrition and
the ongoing data collection for participants
currently enrolled in the CCDP Data Reg-
istry. Differential attrition bias may have
influenced our findings, despite adjustment
efforts. Self-reported symptom measures are
subject to recall bias and may be less sensi-
tive than objective markers. Additionally,
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the lack of a control group and external
factors limited our ability to isolate pro-
gram effects.

A major challenge for complex chronic
diseases research is appropriate case ascer-
tainment, given the absence of diagnos-
tic biomarkers. While CCDP patients are
identified using established diagnostic pro-
tocols, symptom presentation of complex
chronic diseases is nonspecific, which makes
it difficult to ensure a standard phenotype
and to distinguish these diseases from oth-
ers with similar presentations. The reliance
on clinical diagnoses, in the absence of bio-
markers, introduces an element of variability
that future research must address. Further
research should focus on identifying bio-
markers and objective outcome measures to
improve diagnosis and treatment evaluation,
as well as improving our understanding of
factors that predict better responses to care.

Conclusions
Our analysis of the CCDP Data Registry
provided novel insights into symptom pro-
gression of complex chronic diseases under a
clinical program and opportunities for con-
tinued exploration. While slight improve-
ments were observed in mental health and
physical health indicators and the severity
of ME/CFS-specific symptoms, symptoms
remained severe and persistent over time,
regardless of care model, thus highlighting
the long-term nature of complex chronic
diseases. Individual-based care was more
effective in reducing anxiety and depres-
sion, but overall symptom relief was limited.
Our findings highlight the challenges
of complex chronic disease management
and the need for retaining individualized
care options and achieving earlier diag-
nosis and intervention, particularly at
the primary care level. We recommend a
coordinated investment and expansion of
services that integrate primary care, com-
munity providers, and specialist expertise
and are supported by continuing education
and research. Although challenging in an
environment of limited resources, improv-
ing early intervention and access to expert
guidance could enhance patient satisfaction,
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reduce morbidity, and generate long-term
economic savings.
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