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ABSTRACT

Aim: There is growing evidence that non-communicable diseases (NCDs) are a major
health problem in developing and transitional countries. The prevalence of NCDs and
associated factors are under-researched in Albania. We aimed to assess the prevalence
and socio-demographic and lifestyle correlates of NCDs in the Albanian adult population.
Methods: The study was carried out in the framework of Albania Living Standard Mea-
surement Survey (LSMS), a national population-based cross-sectional study conducted in
2012 including 12,554 men and women aged =35 years. All participants reported on the
presence of at least one chronic condition, which in the analysis was dichotomized into
“yes” vs. “no”. Information on socio-demographic characteristics (age, gender, education,
employment status, residence) and lifestyle factors (smoking and alcohol consumption)
was also collected. Logistic regression was used to assess socio-demographic and be-
havioral correlates of NCDs. Results: Overall, the prevalence of chronic diseases in this
population-based sample of Albanian adults was 2864/12554=22.8%. Upon multivari-
able adjustment for all covariates, positive correlates of chronic conditions were older age

(OR=6.0, 95%CI=5.3-6.8), female gender (OR=1.2, 95%Cl=1.1-1.4), residence in coastal
areas of Albania (OR=2.0, 95%CI=1.7-2.5), unemployment (OR=1.8, 95%CI=1.6-2.0), low
education (OR=1.6, OR=1.3-1.9) and current smoking (OR=1.2, 95%Cl=1.1-1.5). Con-

versely, there was an inverse association with poverty (OR=0.8, 95%CI=0.7-1.0). Conclu-
sions: This study provides evidence on self-reported NCDs and its determinants in transi-
tional Albania. These baseline data may be useful for assessment of future NCD trends in
Albania and cross-comparisons with the neighboring countries.
Key words: Albania, non-communicable diseases, risk factors.

1. INTRODUCTION
Non-communicable diseases
((NCDs), such as coronary heart dis-
ease (CHD), stroke, chronic obstruc-
tive pulmonary disease (COPD),
cancer, type 2 diabetes and chronic
kidney disease are the leading cause
of mortality and morbidity world-
wide (1). Recent studies indicate
that NCDs generate a large impact

on healthcare spending, national
income and macro-economic pro-
ductivity in the WHO regions (2, 3).
Also, there is growing evidence that
NCDs are a major health problem
in the developing and transitional
countries (1, 4). Recently, a cluster of
preventable and modifiable risk fac-
tors such as tobacco use, heavy alco-
hol consumption, physical inactivity
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Chronic diseases (N=2864)

No chronic diseases (N=9690)

Total (N=12554)

Variable Sample N (%)* Standardized Sample N (%) Standardized Sample N (%) Standardized
percentagest percentages percentages
Sex:
Men 1241 (20.3) 19.9 4869 (79.7) 80.1 6110 (100.0) 100.0
Women 1623 (25.2) 24.7 4821 (74.8) 75.3 6444 (100.0) 100.0
Totall 2864 (22.8) 22.4 9690 (77.2) 77.6 12554 (100.0) 100.0
Age-group:
35-50 years 520 (9.8) 9.6 4810 (90.2) 90.4 5330 (100.0) 100.0
51-65 years 1133 (24.3) 23.9 3522 (75.7) 76.1 4655 (100.0) 100.0
266 years 1211 (47.1) 44.7 1358 (52.9) 55.3 2569 (100.0) 100.0
Residence:
Urban 1485 (22.1) 21.6 5220 (77.9) 78.4 6705 (100.0) 100.0
Rural 1379 (23.6) 23.4 4470 (76.4) 76.6 5849 (100.0) 100.0
Region:
Central 1300 (23.2) 22.1 4302 (76.8) 77.9 5602 (100.0) 100.0
Coastal 1050 (28.2) 27.4 2680 (71.8) 72.6 3730 (100.0) 100.0
Mountainous 332 (16.0) 17.8 1737 (84.0) 82.2 2069 (100.0) 100.0
Tirana 182 (15.8) 16.4 971 (84.2) 83.6 1153 (100.0) 100.0
Employment:
No 2416 (28.4) 28.5 6078 (71.6) 71.5 8494 (100.0) 100.0
Yes 448 (11.0) 10.4 3612 (89.0) 89.6 4060 (100.0) 100.0
Poverty level:
Poor 255 (20.2) 21.2 1006 (79.8) 78.8 1261 (100.0) 100.0
Not poor 2609 (23.1) 22.5 8684 (76.9) 77.5 11293 (100.0) 100.0
Education:
Primary 2118 (28.2) 28.2 5400 (71.8) 71.8 7518 (100.0) 100.0
High school 594 (15.7) 15.4 3193 (84.3) 84.6 3787 (100.0) 100.0
University 152(12.2) 12.7 1097 (87.8) 87.3 1249 (100.0) 100.0
Smoking:
Never 1771 (19.0) 19.2 7551 (81.0) 80.8 9322 (100.0) 100.0
Past smoker 512(31.2) 31.0 1128 (68.8) 69.0 1640 (100.0) 100.0
Current smoker 581 (36.5) 36.6 1011 (63.5) 63.4 1592 (100.0) 100.0
Alcohol intake:
Yes 806 (21.3) 20.9 2976 (78.7) 79.1 3782 (100.0) 100.0
No 2058 (23.5) 23.0 6714 (76.5) 77.0 8772 (100.0) 100.0

Table 1. Distribution of socio-demographic characteristics and behavioral factors in a population-based sample of Albanian adults by
presence of chronic diseases. * Absolute numbers and their respective row percentages (in parentheses) in the actual study sample.

Population standardized (weighted) percentages.

and unhealthy diet was shown to be the major contrib-
utor to the observed increase of total burden of NCDs
in South Eastern European (SEE) countries (5). This is
attributed not only to the health-damaging behaviors,
but also to the negative impact of globalization and rapid
urbanization (6). However, risk factors vary across re-
gions and countries (6, 7). Establishment of effective sur-
veillance systems to determine the prevalence of national
risk factors and NCDs is essential to build strategies for
prevention and control of NCDs.

To date, the prevalence and predictors of NCDs in
Albanian adults are under-researched. Yet, available ev-
idence suggests that Albania, a former communist coun-
try in the SEE region, is currently undergoing a rapid
epidemiological transition characterized by a significant
increase of the NCD burden (5, 8, 9). In this framework,
we aimed to assess the prevalence and socio-demo-
graphic and lifestyle correlates of NCDs in the Albanian
adult population.

2. METHODS

The study was carried out in the framework of Albania
Living Standard Measurement Survey (LSMS) which is
a national population-based cross sectional survey. Its
main objective is to collect information for measuring the
Albanian households’ welfare and to identify factors that
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determine it. The survey was conducted in September
2012 comprising a sample of 6671 Albanian households.
In our study, we included all individuals aged >35 years
(6110 men and 6444 women). In order for the sample
estimates from the Albania LSMS to be representative of
the overall Albanian population, the data are multiplied
by a sampling weight. The basic weight for each sam-
ple household is equal to the inverse of its probability of
selection (calculated by multiplying the probabilities at
each sampling stage). The geographic domain of analyses
has included four geographic regions of Albania (Cen-
tral, Coastal, Mountain and Tirana) by rural and urban
strata.

Data were collected by structured questionnaires
through two methods of interviewing: a face to face
interview during interviews to subject’s home and
self-completion diary filled in by the household member.
Detailed information about the research method and
questionnaires used can be found at: http://microdata.
worldbank.org/index.php/catalog/1970/get_microdata/.

Briefly, the outcome variable was the self-reported
presence of chronic NCDs upon the following question:
“Has a doctor ever told you that you have a chronic con-
dition?”

The independent variables included socio-demograph-
ic characteristics: age (categorized into: 35-50 years, 51-
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Left panel: Middle panel: Right panel

Variable crude (unadjusted) models age-adjusted models multivariable-adjusted modelst

OR* 95%CI* OR 95%Cl OR 95%CI
Age-group:
35-50 years 1.00 reference 1.00 reference
51-65 years 2.98 2.66-3.33 - - 2.82 2.51-3.16
266 years 8.25 7.32-9.29 6.02 5.29-6.85
Sex:
Men 1.00 reference 1.00 reference 1.00 reference
Women 1.32 1.21-1.44 1.41 1.29-1.54 1.24 1.11-1.38
Residence:
Urban 1.00 reference . reference
Rural 1.09 1.00-1.18 1.10 1.01-1.21
Region:
Tirana 1.00 reference 1.00 reference 1.00 reference
Central 1.61 1.36-1.91 1.76 1.47-2.10 1.55 1.29-1.86
Coastal 2.09 1.76-2.49 2.29 1.91-2.75 2.04 1.69-2.46
Mountainous 1.02 0.84-1.24 1.25 1.02-1.54 1.07 0.86-1.32
Employment:
Yes 1.00 reference 1.00 reference 1.00 reference
No 3.21 2.87-3.57 1.97 1.75-2.21 1.78 1.57-2.02
Poverty level:
Not poor 1.00 reference 1.00 reference 1.00 reference
Poor 0.85 0.73-0.98 0.97 0.83-1.13 0.84 0.72-0.98
Education:
University 1.00 reference 1.00 reference 1.00 reference
High school 1.34 1.11-1.63 1.36 1.11-1.65 1.08 0.88-1.33
Primary 2.83 2.37-3.38 2.09 1.74-2.50 1.56 1.29-1.90
Smoking:
Never 1.00 reference 1.00 reference 1.00 reference
Past smoker 1.45 1.26-1.66 1.29 1.07-1.53 1.07 0.91-1.25
Current smoker 1.58 1.33-1.87 1.40 1.21-1.62 1.21 1.01-1.46
Alcohol intake:
Yes 1.00 reference 1.00 reference
No 1.13 1.03-1.24 1.16 1.06-1.28

Table 2. Association of self-reported chronic diseases with socio-demographic characteristics and behavioral factors; odds ratios from
binary logistic regression. * Odds ratios (OR: chronic diseases vs. no chronic diseases) and 95% confidence intervals (95%Cl) from binary
logistic regression. T All variables were included in a backward stepwise elimination procedure with a p-value to exit set at >0.10. Empty

cells refer to the variables excluded from the model.

65 years and >66 years), gender, education (categorized
into: primary, high school and university), poverty lev-
el (dichotomized into: poor vs. nor poor), employment
status (categorized into: employed vs. unemployed) and
place of residence (urban vs. rural areas). Two health
behavioral variables were used: smoking (trichotomized
into: never, past smoker and current smoker) and alcohol
intake (dichotomized into: yes vs. no).

Statistical analysis

Sample estimates of self-reported NCDs by socio-de-
mographic characteristics and lifestyle factors were
standardized with the respective strata of the overall
Albanian population aged 35 years and above. Absolute
numbers and their respective percentages from the study
sample, and standardized (population-weighted) per-
centages were reported.

Binary logistic regression was used to assess the asso-
ciation of self-reported NCDs with socio-demographic
characteristics and behavioral factors. Initially, crude
(unadjusted) odds ratios (OR: “NCD: yes” vs. “NCD:
no”), their respective 95% confidence intervals (95%ClIs)
and p-values were calculated. Next, age-adjusted mod-
els were conducted. Subsequently, all variables were in-
cluded into a backward stepwise elimination procedure
with a p-value to exit set at >0.10. Multivariable-adjusted
ORs, their respective 95% ClIs and p-values were cal-
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culated. Hosmer-Lemeshow test was used to assess the
overall goodness-of-fit of the logistic regression models
(all the reported models met the goodness-of-fit criteri-
on). SPSS (Statistical Package for Social Sciences, version
19.0), was used for all the statistical analyses.

3. RESULTS

Overall, the prevalence of chronic diseases in this
population-based sample of Albanian men and women
aged 35 years and above was 2864/12554=22.8% (Table
1).. The prevalence of chronic conditions was higher in
women compared to men (25.2% vs. 20.3%, respective-
ly). As expected, the youngest participants (individuals
aged 35-50 years) had the lowest prevalence of chronic
conditions (about 10%), whereas their oldest counter-
parts (individuals aged 66 years and above) exhibited the
highest prevalence of chronic diseases (45%). Individuals
residing in rural areas had a slightly higher prevalence
of chronic conditions compared to their urban counter-
parts (24% vs. 22%, respectively). Furthermore, Tirana
residents had the lowest prevalence of chronic diseases
(16%), whereas individuals residing in the coastal part
of Albania had the highest prevalence (27%). The unem-
ployed has a much higher prevalence of chronic diseases
than individuals who were employed (28% vs. 11%, re-
spectively). Similarly, the low educated individuals had a
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considerably higher prevalence of chronic diseases com-
pared to highly educated participants (28% vs. 12%, re-
spectively). Current smokers had the highest prevalence
(36%), whereas never smokers had the lowest prevalence
of chronic conditions (19%). Finally, alcohol abstainers
had a slightly higher prevalence of chronic conditions
than individuals who consumed alcohol (23% vs. 21%,
respectively) (Table 1).

In crude (unadjusted) logistic regression models (Ta-
ble 2 — left panel), there was a strong graded positive
association of age with chronic conditions [OR .
1550 yeag =30 95%CI=27-3.3and OR oy . oo =8,
95%CI=7.3-9.3]. In addition, there was a positive rela-
tionship with female gender (OR=1.3, 95%CI=1.2-1.4).
There was a weak association with place of residence
(urban vs. rural areas), whereas Tirana residents had
the lowest odds of chronic conditions. Furthermore,
there was evidence of a strong relationship with unem-
ployment (OR=3.2, 95%CI=2.9-3.6) and a low education
attainment (OR=2.8, 95%CI=2.4-3.4). Conversely, there
was an inverse relationship with self-perceived poverty
(OR=0.8, 95%CI=0.7-1.0). There was a graded relation-
ship of chronic conditions with smoking status [OR
smokers vs. never smokers>:1'4" 95%ClI=1.3-1.7 and OR(current smokers
vs. never smokers)= 107 95%CI=1.3-1.9]. On the other hand, al-
cohol abstainers had higher odds of chronic conditions
(OR=1.1, 95%=1.0-1.2) (Table 3 - left panel).

Adjustment for age (Table 3 — middle panel) slightly
accentuated the positive association with female gender
and residence in regions other than Tirana, but it attenu-
ated the relationship with employment, educational level
and smoking status.

Upon multivariable adjustment for all covariates in
a backward stepwise elimination procedure (Table 3 —
right panel), positive correlates of chronic conditions
remained older age (OR . ... . =6.0,95%Cl=5.3-
6.8), female gender (OR=1.2, 95%CI=1.1-1.4), residence
in coastal areas of Albania (OR=2.0, 95%CI=1.7-2.5),
unemployment (OR=1.8, 95%CI=1.6-2.0), low education
(OR=1.6, OR=1.3-1.9) and current smoking (OR=1.2,
95%CI=1.1-1.5). On the other hand, the inverse associa-
tion with poverty persisted in multivariable-adjusted lo-
gistic regression models (OR=0.8, 95%CI=0.7-1.0) (Table
3 — right panel).

(past

4.DISCUSSION

About 23% of men and women included in this nation-
wide representative sample of Albanian adults reported
at least one chronic condition. Similar to other studies
(7, 10-15), older age, female gender, residence in coastal
areas of Albania, unemployment status and low educa-
tion were associated with the presence of self-reported
NCDs. These findings confirm that NCDs risk among
Albanian adults vary by socio-demographic factors and
have implications for preventive measures and interven-
tion programs, health care services and health expen-
diture according to different socio-demographic sub-
groups. Our findings concur with previous reports that
older females are more likely than older males to suffer
from NCDs (10, 11, 16). On the other hand, unemploy-
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ment and low educated men and women were more like-
ly to report NCDs than the employed, or individuals with
higher education. Conversely, two studies have shown a
positive association of NCDs with higher education (14)
or employment status (15).

Results of the current study show also that living in
the coastal areas of Albania is associated with a twofold
increase in the risk of NCDs. In the past 25 years, pre-
sumably, these areas have been undergoing a more rapid
process of “modernization” including health damaging
behaviours (smoking, heavy alcohol consumption, sed-
entary lifestyle and poor dietary habits) (5).

Interestingly, our findings show an inverse relation-
ship between poverty and the presence of self-report-
ed NCDs. In fact, previous studies have shown that
lower socioeconomic groups tend to engage later in
health-damaging behaviours in the course of a country’s
multidimensional transition (economic, demographic
and geographic) (7, 17).

Few studies in Albania have reported the prevalence
of lifestyle risk factors for NCDs in urban and rural ar-
eas (18-23). However, as indicated in a national health
report, the overall lifestyle factors in 2010 accounted for
about 72% of the total burden of disease in Albania (24).

Cigarette smoking is one of the major risk factors for
NCDs in Albania (24). The proportion of the burden of
disease attributable to smoking increased from 9.9% in
1990 to 12.1% in 2010 (24). Albanian data indicate that
cigarette smoking is a major modifiable risk factor for
type 2 diabetes (18), hypertension (19), coronary heart
diseases (21) and bone diseases (20). Previous studies in
Albania have shown that current cigarette smoking is a
risk factor for pancreatic cancer (OR=6.8, 95%CI=2.1-
18.5) (22), esophageal squamous-cell carcinoma
(OR=3.90, 95%CI=2.9-5.4) and esophageal adenocar-
cinoma (OR=2.60, 95%CI=2.2-3.2) (23). Furthermore,
another study from Albania has reported that partner’s
current smoking status was positively associated with a
greater acute coronary syndrome risk in men, but not in
women (25). Also, it should be pointed out that, in 2010,
the age-standardized Disability-Adjusted Life Years
(DALYs) attributable to smoking in Albania was above
the mean value in the SEE countries (24). Nevertheless,
Albania has currently implemented a comprehensive
tobacco control program, but further surveys should be
conducted to monitor the effectiveness of the program.

Regarding the alcohol consumption, our findings that
alcohol abstainers had higher odds of chronic conditions
are consistent with the previous evidence obtained from
the Albanian population (22, 23, 26). Furthermore, com-
pared with the other countries in the SEE region, the
age-standardized burden of disease attributable to alco-
hol use in Albania was one of the lowest in the region
but with an increasing trend during the last decade (24).
The current rising trend of smoking and alcohol intake
reinforce the importance of prevention and detection of
these modifiable risk factors in reducing the burden of
NCDs in the Albania population.

This study has some limitations including its cross-sec-
tional design, use of self-reported vs. clinical examina-
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tion of NCDs, and the absence of other key behavioral
determinants of NCDs such as dietary habits and phys-
ical exercise.

In conclusion, regardless of its potential limitations,
this study provides important evidence on the self-re-
ported prevalence of NCDs and its socio-demographic
and behavioural risk factors in post-communist Albania.
These baseline data may be useful for assessment of fu-
ture NCD trends in Albania and cross-comparisons with
the neighboring countries. However, further studies are
needed to monitor the prevalence and risk factors of
NCDs in this transitional population.
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