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Highlights
What are the main findings?

e High prevalence in MCCs but low MM: In older adults with two or more chronic conditions,
multiple chronic conditions were highly prevalent, and although true multimorbidity was less
common, it still represents a significant burden on this population.

e Key determinants of MM: Age, polypharmacy, medication non-adherence, and higher
education were the strongest predictors of MM in older adults, while social and behavioral
factors, such as receiving care from family and low quality of life, also significantly increased
the odds of MM.

What are the implications of the main findings?

e Targeted interventions for high-risk groups: Since age, polypharmacy, and medication non-
adherence strongly predict multimorbidity, healthcare strategies in Albania should prioritize
these high-risk older adults, focusing on medication management, adherence support, and
monitoring of complex chronic conditions.

e Integrated, person-centered care: The influence of social and behavioral factors, like family care
and low quality of life, highlights the need for coordinated care approaches that address not
only medical management but also functional, psychological, and quality of life needs in both
urban and semi-urban settings.

Abstract

Introduction: Multimorbidity, the coexistence of two or more chronic conditions, is a major global
public health challenge and exists on a continuum from non-complex to highly complex, with
increasing complexity and multi-system involvement linked to greater instrumental activities of daily
living (IADL) disability, frailty, and mortality. Objectives: This study aims (1) to assess chronic
condition complexity (CCC) levels by distinguishing multiple chronic conditions (MCCs) from
multimorbidity (MM) among older adults in Albania; (2) evaluate their respective prevalence and
impact on care needs, medication adherence, and quality of life; and (3) examine associations between
MM and sociodemographic factors, including age, gender, educational level, and medication burden.
Methods: An observational, descriptive, cross-sectional, multicenter study with analytical approach
was conducted among older adults aged 65 years and older with 2 or more chronic conditions in
Albania. Data were collected from participants attending six Primary Health Care Centers located in
South of Albania, between March and December 2024. Data were collected using the Simplified
Medication Adherence Questionnaire (SMAQ) and the Older People’s Quality of Life Questionnaire
(OPQOL-35), both of which are validated and reliable tools for the Albanian population. Results:
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MM was strongly associated with advanced age, polypharmacy, medication non-adherence, and
higher education. Additional factors, such as reliance on family care and lower quality of life, also
increased the odds of MM, while gender and secondary education showed non-significant trends.

Keywords: older adults; multiple chronic conditions; multimorbidity; self-care; medication
adherence; quality of life; Albania

1. Introduction

Multimorbidity (MM), defined as the coexistence of two or more chronic conditions in an
individual, represents one of the greatest global public health challenges facing contemporary health
systems [1,2]. The number of people living with multiple chronic conditions (MCCs) continues to rise
worldwide, placing increasing strain on clinical management and the organization of healthcare
services [2,3]. MM exists along a continuum from non-complex (=2 conditions affecting <2 body
systems) to complex, which may be classified as moderately complex (3—4 conditions) or highly
complex (=5 conditions); greater complexity and multi-system involvement are associated with worse
instrumental activities of daily living (IADL) disability, increased frailty, and higher mortality [4].
Consistent with this framework, Klinedinst et al. (2021) categorize MCCs as no MCC (0-1 condition),
low MCC (2—4 conditions), and MM (multi-system morbidity with >5 conditions) to reflect increasing
disease burden and functional outcomes [5].

MM is frequently accompanied by polypharmacy, as individuals with MCCs commonly require
multiple medications, further increasing treatment complexity [6]. Polypharmacy is defined as the
regular use of five or more medications, while hyper-polypharmacy refers to the concurrent use of
more than ten medications [7]. These patterns are associated with adverse physical and cognitive
outcomes, drug-drug interactions, medication nonadherence, and adverse health outcomes (eg,
increased risks of falls, cognitive impairment, hospitalization, and mortality) [8].

Globally, MM is particularly prevalent among older adults, affecting an estimated 55-98% of
individuals aged 65 years and older [1,9,10]. As age increases, individuals are more likely to
accumulate MCCs [11], and rising life expectancy together with global population aging has further
amplified the burden of MM on individuals, healthcare systems, and societies [12]. Consequently,
MM is associated with poorer quality of life, greater disability and functional impairment, increased
health care utilization, fragmented care, complex treatment regimens, and higher mortality [13].

The burden of MM is especially concerning in low- and middle-income countries (LMICs),
where health systems are often less equipped to manage complex chronic care. Although data remain
limited, evidence suggests that approximately half of middle-aged and older adults in LMICs
experience at least two chronic conditions, with a substantial proportion living with three or more
conditions [12]. MM in these settings poses major challenges for governments and health systems
and has been consistently associated with poorer quality of life [14].

In Albania, MM is increasingly recognized as a growing health concern, particularly among
older adults and women, with several demographic and socioeconomic factors contributing to its
prevalence [15]. However, despite this growing burden, empirical evidence on MCCs among older
adults in Albania remains scarce, and existing studies have largely focused on broader population
groups or specific clinical contexts.

Given the rapid population aging and the rising burden of chronic diseases in Albania, there is
a clear need for well-designed studies that assess the occurrence of MCCs among older adults and
examine their associations with sociodemographic characteristics, medication use, and health-related
outcomes. Addressing this gap is essential to inform health policy, improve care planning, and
support the development of integrated, patient-centered approaches for managing MM in the
Albanian context. Therefore, this study aims (1) to assess chronic condition complexity (CCC) levels
by distinguishing multiple chronic conditions (MCCs) from multimorbidity (MM) among older
adults in Albania; (2) evaluate their respective prevalence and impact on care needs, medication
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adherence, and quality of life; and (3) examine associations between MM and sociodemographic
factors, including age, gender, educational level, and medication burden.

2. Materials and Methods

2.1. Study Design

An observational, descriptive, cross-sectional, multicenter study with analytical approach was
conducted to assess older adults aged 65 years and above with two or more chronic conditions in
Albania. Data were collected from participants attending six Primary Health Care Centers located in
Vlora, and Orikum, between March and December 2024.

2.2. Sample and Population

A total of 727 participants aged 65 years and above with MCCs (22 chronic conditions), agreed
to participate in the study.

A facility-based consecutive sampling strategy was used to efficiently recruit older adults with
MCCs from primary healthcare centers. This strategy was considered appropriate given limited
population registries in Albania and allowed timely recruitment of eligible participants. Although
generalizability may be limited, inclusion of multiple primary healthcare centers and a large sample
size enhanced the robustness and precision of the findings.

The inclusion criteria were: (a) age 65 years or older, (b) a diagnosis of two or more chronic
diseases, and (c) residence in urban areas. Participants were excluded if they: (a) were younger than
65 years, (b) had only one chronic condition, (c) had significant cognitive, visual, or auditory
impairments that could interfere with reliable participation in the study.

Sample size calculation: The required sample size was calculated using the formula for estimating
a population proportion, assuming a 95% confidence level, a 5% margin of error, and an expected
prevalence of 70% for MCCs among older adults. Based on this calculation, the minimum required
sample size was 323 participants, which was increased to 359 to account for an anticipated 10% non-
response rate (Figure 1).

2 - n = required sample size
2 % px (1—p) . _ (1.96)* x 0.70 x (1 - 0.70)

n= pD (0,05)2 Z = Z-score corresponding to the
3.84 % 0.70 % 0.30 desired confidence level (95%
a 0.0025 confidence — Z = 1.96)
323 n = 0.8064 — 392.6 p = expected prevalence (proportion)
Nadjusted = o= ~ 359 ~ 0.0025 ‘
0.90 (p = 70%)
n ~ 323

d = margin of error (precision); d =

5% (0.05)

Expected non-response rate 10%

Figure 1. Sample size calculation.

Statistical power and precision: Although the minimum required sample size was 323-359
participants, the final sample of 727 older adults were included to increase the precision of prevalence
estimates, improve the reliability of subgroup analyses, and enhance the statistical power to detect
associations with sociodemographic and clinical variables.

Categorization of the sample and definition of subgroups: Participants were stratified into three age
categories: 65-74 years, 75-84 years, and 85 years and older.

Instruments used: The instruments used in this study were Simplified Medication Adherence
Questionnaire (SMAQ), which comprises 7 items, and the Older People’s Quality of Life
Questionnaire (OPQOL-35), which comprises 35 items. Both instruments have been validated and
demonstrated to be reliable in the Albanian population.
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The main outcome variable was the presence of MCCs or MM. The independent variables
included sociodemographic factors (age, gender, education, and number of medications) and health-
related factors: type of care provider, medication adherence (SMAQ), and quality of life (OPQOL-35).

2.3. Institutional Approval and Study Authorization

The study was conducted in accordance with the principles of the Declaration of Helsinki.
Ethical and administrative approval for study implementation and use of the research instruments
in six Primary Health Care Centers in the cities of Vlora and Orikum was granted by the Regional
Directorate of the Vlora Healthcare Services Operator (protocol code no. 358/1, approval date 28
February 2024). Information is presented in Appendix A.1.

2.4. Participant Information and Informed Consent

Informed consent was obtained from all participants prior to study participation. All
information collected was treated with strict confidentiality and used exclusively for scientific
purposes, in accordance with the principles of the Declaration of Helsinki.

Before providing informed consent, participants received two documents: (1) a Participant
Information Sheet and (2) a Participant Informed Consent Form. The Participant Information Sheet
described the study’s purpose, participant selection criteria, study procedures, the importance of
participation, and potential benefits (Appendix A.2). The Participant Informed Consent Form
documented participants’ voluntary agreement to participate after confirming their understanding
of the study objectives, procedures, and their rights, including the right to withdraw at any time
without consequences or the need to provide justification (Appendix A.3). Participant anonymity and
data confidentiality were fully assured, and all information was used solely for research purposes.

2.5. Data Collection

Data were collected using the Simplified Medication Adherence Questionnaire (SMAQ) and the
Older People’s Quality of Life (OPQOL-35), administered via Google Forms. Data collection was
conducted by previously trained personnel.

2.6. Data Analysis

Data were analyzed using SPSS version 22 and Jamovi version 2.3.28. Descriptive and bivariate
analysis were performed using measures of central tendency and dispersion for quantitative
variables, absolute and relative frequencies for qualitative variables. Bivariate analyses were
conducted using the chi-square test, as appropriate. A p-value < 0.05 was considered statistically
significant.

3. Results

3.1. Characteristics of the Sample

The characteristics of the study sample included age category, gender, educational level, living
arrangement (living alone), type of care provider, number of chronic conditions, number of
medications, number of hospitalizations in the previous year, and primary healthcare center. Detailed
information is presented in Table 1.

Table 1. Demographic variables.

Descriptives Counts % of Total
Youngest-old 479 65.9
Age category Middle-old 199 27.4
| Oldest-old 49 6.7
Gender ' Female 409 56.3
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Male 318 43.7
Basic education 240 33.0
Education level Secondary education 331 45.5
Higher education 156 21.5
Living alone Yes 121 16.7
No 605 83.3
Type of care provider Self-care 335 46.1
Care from family 392 53.9
Number of chronic conditions | MCC 700 96.3
MM 27 3.7
Number of medications <5 medications 584 80.3
> 5 medications 143 19.7
0 408 56.1
Number of hospitalizations in | 1-2 265 36.5
previous year 3-4 54 7.4
4+ 0 0.0
HCCno1 218 30.0
Healthcare center HCCno2 102 14
HCCno 3 105 14.4
HCCno 4 101 13.9
HCCno5 101 13.9
HCCno 6 100 13.8

Note:

MCC - Multiple Chronic Condition
MM - Multimorbidity

HCC - Healthcare Center

Table 1 presents the sociodemographic and clinical characteristics of the study sample. Most
participants were youngest-old adults (65.9%), and female (56.3%). Nearly half had had secondary
education (45.5%), and the majority did not live alone (83.3%). Slightly more than half of participants
received care from family (53.9%), while 46.1% reported self-care.

Regarding clinical characteristics, most participants with (96.3%) were classified as having
MCCs (2-4 chronic conditions), while a small proportion (3.7%) met the criteria for MM (=5 chronic
conditions). The majority had 2 chronic conditions (65.1%), followed by 3 chronic conditions (23.2%).
Most participants (80.3%) used <5 medications, with 4 medication being the most common regimen
(29.3%). The mean number of medications was 3.43 + 1.31, and 19.7% of participants met criteria for
polypharmacy (=5 medications). More than half of participants (56.1%) reported no hospitalizations
in the previous year. Participants were recruited from multiple healthcare centers, with the largest
proportion attending Healthcare Center no. 1 (30,0%), and similar proportions from the other centers.

3.2. Logistic Regression of Predictors Associated with Chronic Condition Complexity (MCC vs. MM)

Participants with multiple chronic conditions were categorized based on the total number of
conditions following Klinedinst et al. (2021), who classify MCCs as (a) no MCC (0-1 condition), (b)
low MCC (24 conditions), and (c) multi-system morbidity (MM =5 conditions). This approach aligns
with common methods in multimorbidity research to capture differences in complexity and health
outcomes [5].

We examined the association of CCC with age, gender, educational level, number of
medications, type of care provider, medication adherence and quality of life. Due to the limited
number of MM cases (n=27), the multivariable analysis was restricted to a small number of
theoretically relevant predictors (2-3 key predictors) to maintain an acceptable events-per-variable
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ration and minimize overfitting. Additional variables were examined in univariable analyses.

Detailed information is presented in Table 2.

Table 2. Logistic Regression Analysis of Predictors associated with MM (n=27).

Predictor(s) OR (95% p- Model type Predictors EPV Stability
(@) value
Age
Oldest-old - Youngest- 4.73 (1.71- 0.003  Multivariable 3 9 Acceptable
old 13.07) (reduced)
Number of medications
> 5 medications — < 5 6.15 (297- <0.001 Multivariable 3 9 Acceptable
medications 14.60) (reduced)
Medication adherence
Non-adherent - Adherent 4.86 (1.22- 0.025  Multivariable 3 9 Acceptable
19.28) (reduced)
Gender
Female — Male 1.89 (0.82- 0.138  Univariable 1 27 Very
4.34) stable
Education
Secondary education - 0.47 (0.21- 0.068  Univariable 1 27 Very
Basic education 1.06) stable
Higher education — Basic 0.19 (0.04- 0.031  Univariable 1 27 Very
education 0.86) stable
Type of care provider
Care from family — Self- 2.52 (1.05- 0.038  Univariable 1 27 Very
care 6.05) stable
Quality of life
Low QoL - High QoL 299 (1.16- 0.023  Univariable 1 27 Very
7.69) stable

Note. Estimates represent the log odds of “MCC vs MM = MM” vs. “MCC vs MM = MCC”

Table 2 presents the associations between selected predictors and the odds of multimorbidity
(MM) versus multiple chronic conditions (MCC), along with model stability assessed using the
Events-Per-Variable (EPV) ratio.

In the reduced multivariable model (3 predictors; EPV = 9, acceptable stability), oldest-old
participants had significantly higher odds of MM compared with the youngest-old (OR = 4.73, 95%
CI1.71-13.07, p = 0.003). Taking 25 medications was strongly associated with MM (OR = 6.15, 95% CI
2.97-14.60, p <0.001), and medication non-adherence was also significantly associated with increased
odds of MM (OR =4.86, 95% CI 1.22-19.28, p = 0.025).

In univariable analyzes (EPV = 27, very stable models), female gender was associated with
higher odds of MM, although not statistically significant (OR =1.89, p = 0.138). Higher education was
significantly associated with lower odds of MM compared with basic education (OR =0.19, p =0.031),
while secondary education showed a non-significant protective trend (OR = 0.47, p = 0.068). Receiving
care from family (OR = 2.52, p = 0.038) and low quality of life (OR = 2.99, p = 0.023) were both
significantly associated with higher odds of MM.

Overall, the table shows that advanced age, polypharmacy, and medication non-adherence were
the strongest independent predictors of MM, while several sociodemographic and care-related
factors were significant in univariable models, with all models demonstrating acceptable to very
strong statistical stability based on EPV.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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4. Discussion

In this facility-based sample of older adults with complex chronic conditions (CCCs) from Vlora
and Orikum, multimorbidity (MM) was relatively uncommon, affecting only 3.7% of participants,
whereas multiple chronic conditions (MCCs) were highly prevalent, with 96.3% of participants
having at least two chronic conditions. Although the study is facility-based, these findings likely
reflect broader patterns in Albania, as chronic disease prevalence is consistently high in other urban
areas and systematic reviews show similar MCC rates internationally. This suggests that the
substantial burden observed in Vlora and Orikum may be indicative of the challenges faced by older
adults across the country, highlighting MCCs as a major health issue in aging populations.
Consistently, other systematic reviews have reported MCC prevalence frequently exceeding 50%,
and in some populations reaching over 90% when similar criteria (>2 chronic conditions) are applied
[16,17], indicating that MCCs are a dominant health challenge in aging populations.

Consistent with previous studies, increasing age was strongly associated with MM in this
sample. Oldest-old participants had 4.73 times higher odds of MM compared with the youngest-old
(95% CI 1.71-13.07), indicating a statistically significant age effect. The accumulation of chronic
diseases over time is well documented and reflects both biological aging and prolonged exposure to
health risk factors. Similar age-related gradients in MM have been reported across European and
international studies, underscoring age as one of the most robust predictors of MCCs [16-18].

Although secondary education compared with basic education was non statistically significant
in our study, higher education was significantly associated with lower odds of MM. Compared with
basic education, secondary education was associated with 53% lower odds of MM (OR = 0.47), though
this was not statistically significant, whereas higher education was associated with 81% lower odds
(OR = 0.19), indicating a significant protective effect. This finding supports a growing body of
evidence demonstrating educational and socioeconomic gradients in MM. Individuals with lower
education may experience reduced health literacy, limited access to preventive services, and higher
exposure to adverse social determinants of health, contributing to a greater burden of chronic disease.
Comparable associations have been observed in European studies and national analyzes from China,
suggesting that educational disparities in MM are consistent across diverse contexts [7,19].

Polypharmacy was significantly more common among participants with MM, reflecting the
complexity of managing multiple coexisting conditions. Participants taking >5 medications had 6.15
times higher odds of MM compared with those taking fewer medications, representing the strongest
association observed in the model. This association is well documented in the literature, with
numerous studies reporting high levels of polypharmacy among older adults with MM in both
community and hospital settings [16,20,21]. While polypharmacy is often clinically necessary, it
increases the risk of adverse drug events and complicates clinical management, highlighting the
importance of regular medication review and integrated care approaches.

Consistent with previous research, participants with MM were more likely to rely on family for
care, highlighting the functional limitations and social implications associated with MM. Receiving
care from family was associated with 2.52 times higher odds of MM compared with self-care.
Evidence from other populations similarly indicates that individuals with MCCs are more likely to
require informal or formal caregiving due to functional decline and reduced independence,
reinforcing the need for caregiver support and coordinated health and social care services [22].

Our findings indicate a significant association between medication adherence and MM, where
non-adherent individuals having 4.86 times higher odds of MM compared with adherent
participants, suggesting that medication adherence plays an important role in the management of
CCCs. This aligns with previous research suggesting that polypharmacy may negatively influence
medication adherence and, consequently, clinical outcomes [21]. This pattern may reflect challenges
in medication management or inadequate adherence support mechanisms within this population,
highlighting the need for targeted interventions to optimize treatment and improve health outcomes
among older adults with MM.
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Our findings indicate a significant association between low QoL and MM. Participants with low
QoL had 2.99 times higher odds of MM compared with those reporting high QoL. Systematic reviews
and observational studies have shown that an increasing number of chronic conditions is associated
with worse health-related quality of life (HRQoL), particularly when accompanied by polypharmacy
or inappropriate medication use [17,21,23,24]. The cumulative burden of symptoms, complex
treatment regimens, and functional limitations likely explains this decline in perceived quality of life.

In contrast to several European studies reporting a higher prevalence of MM among women,
our study found no significant association between gender and MM, although there was a trend
toward higher odds among females, who had 1.89 times higher odds of MM compared with males.
[2].

In the facility-based sample from Vlora and Orikum, older adults exhibited a high burden of
CCCs, with multimorbidity relatively uncommon but strongly associated with advanced age,
polypharmacy, medication non-adherence, and higher education. Additional factors, including
reliance on family care and lower QoL, were also linked to higher odds of MM, whereas gender and
secondary education showed non-significant trends, highlighting the functional and social challenges
faced by this population. These findings highlight the complex interplay of clinical, social, and
behavioral factors in older adults with MM in southern Albania and emphasize the need for
integrated, person-centered strategies that address clinical complexity, functional limitations, and
social support across both urban and semi-urban settings. Overall, they underscore the multifactorial
nature of MM in this population. Integrated care approaches that address medical complexity, social
support needs, and functional capacity are essential for improving health outcomes and quality of
life among older adults living with MCCs [21].

Evidence on MM among older adults in Albania remains limited, with existing studies largely
focused on conceptual discussions, clinical settings, or the general adult population rather than
detailed population-based analyzes of older individuals. Literature reviews by Collaku and
colleagues highlighted the clinical complexity of MM and the need for integrated care but did not
provide prevalence estimates or examine sociodemographic correlates [25]. Population-level data
have mainly come from national studies on non-communicable diseases (NCDs), such as the study
by Kraja et al., which identified key risk factors of NCDs in adults (235 years old) but did not
specifically address MM or its broader impacts [26]. Although, a hospital-based study conducted in
adult patients (245 years) suggests a higher MM burden among women, findings remain inconsistent
[15]. In this context, the present study provides the first comprehensive assessment of the prevalence
of CCC (MCCs and MM) among older adults aged 65 years and above in Albania. It examines
associations between MM and sociodemographic factors, including age, gender, educational level,
and medication burden, and evaluates the relationship between MM and key health outcomes,
including type of care provider, medication adherence, and quality of life, among older adults. This
study therefore extends the national evidence base to encompass both clinical and patient-centered
outcomes.

5. Conclusions

In this sample of older adults with CCCs, MCCs were highly prevalent, affecting the vast
majority of participants, while the occurrence of MM was relatively uncommon, affecting only a small
proportion of the sample. MM in southern Albania is shaped by a complex interplay of clinical, social,
and behavioral factors, highlighting the need for integrated, person-centered approaches that address
disease management, clinical complexity, functional limitations, social support, medication burden,
and overall quality of life.

6. Implication for Future Research

Future research should explore MM in broader, population-based samples across Albania to
validate these findings and capture regional variability. Longitudinal studies are needed to examine
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causal pathways linking clinical, social, and behavioral factors to MM, including polypharmacy,
functional limitations, and quality of life, and to evaluate interventions that improve medication
adherence, self-management, and overall care. Investigating the effectiveness of integrated, person-
centered care models across urban and semi-urban settings could inform policy and improve
outcomes for this high-risk population. These findings also underscore the importance of routine
assessment of CCCs, polypharmacy, care needs, and adherence in clinical practice, along with
tailored patient education and coordinated care across nursing, primary care, pharmacy, and social
support services.
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