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Abstract

Introduction: Self-rated health is a widely used health outcome measure that strongly correlates with physical and
mental health status and predicts mortality. This study identified the set of predictors of fair/poor self-rated health
in adult female and male populations of Armenia during a period of long-lasting socio-economic transition to a
market economy.

Methods: Differences in self-rated health were analyzed along three dimensions: socioeconomic, behavioral/
attitudinal, and psychosocial. The study utilized data from a 2006 nationwide household health survey that used a
multi-stage probability proportional to size cluster sampling with a combination of interviewer-administered and
self-administered surveys. Both female and male representatives of a household aged 18 and over completed the
self-administered survey. Multivariate odds ratios (OR) for fair/poor self-rated health were calculated for different
sets of variables and logistic regression models fitted separately for women and men to identify the determinants
of fair/poor self-rated health.

Results: Overall, 2310 women and 462 men participated in the survey. The rate of fair/poor self-rated health was
61.8% among women and 59.7% among men. For women, the set of independent predictors of fair/poor self-rated
health included age, unemployment, poverty, low affordability of healthcare, depression, and weak social support.
For men, the set included age, lower education, depression, weak social support, and drinking alcohol less than
once a week. For both genders, depression and weak social support demonstrated the strongest independent
association with fair/poor self-rated health.

Conclusions: The prevalence of fair/poor self-rated health was similar among men and women in this study,
but the sets of independent predictors of perceived health differed somewhat, possibly, reflecting lifestyle
differences between men and women in Armenia. Nevertheless, psychosocial variables were the strongest
predictors of fair/poor self-rated health for both genders, indicating the importance of improving the country’s
psychosocial environment through social reforms and poverty reduction.
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Introduction
Self-rated health is widely used in cross-sectional studies
as a single-item health outcome measure that strongly
correlates with objective physical and mental health sta-
tus [1-5]. The predictive ability of self-rated health for
mortality risk is well documented [1,6-10]. Although
findings conflict as to whether the power of self-rated
health in predicting mortality varies by socioeconomic
group [11,12], the basic message remains unchanged:
self-rated health is an independent predictor of subse-
quent morbidity and mortality prognosis [13,14]. It cap-
tures more than the simple absence of ill-health,
covering the entire illness-wellness continuum and act-
ing as a measure of “health optimism,” which includes
fitness, healthy behavior, greater social support and
less depression [3,15]. This measure also has been
recommended as a disease risk screening tool [16].
Considering the easily-obtainable nature of this valid
and reliable [17] health outcome measure, the World
Health Organization (WHO) recommended including
self-rated health as a standard component of health
surveys [18].
The determinants of self-rated health have been

widely investigated to explain social differences in health
[19-26]. Absolute and relative poverty and their psycho-
social consequences, such as low life control, depression,
lack of social support and adverse health behaviors have
been found to largely influence health [22,27]. Many
studies investigating the reasons for declining health
indicators in post-communistic countries of Central and
Eastern Europe used fair/poor self-rated health as an
outcome measure and found that perceived health is
related to education, perceived life control and social
support as well as absolute and relative poverty
expressed by widening income inequalities in these
countries [2,19,20,28-32].
During the years of difficult transition from the

soviet system to market economy, considerable decline
in health indicators was observed in Armenia as in many
transition economies [33]. This small Transcaucasian
country experienced a number of cataclysms that
adversely effected its economy and its populations’
health status [34,35]. Since the mid 1980s, the crude
mortality rate in Armenia increased by over 50% (from
5.7 per 1000 in 1986 to 8.6 per 1000 in 2010) [33,36].
Over half of the population were impoverished until the
early 2000s, after which the proportion of poor started
to decrease slowly (37.7% in 2009) [33,37]. However, the
Gini coefficient (an index of income concentration) still
exceeds the threshold value of 0.3 (0.362 in 2010), indi-
cating a strong influence of income inequality on health
outcomes [37,38].
Only one study was conducted in Armenia on deter-

minants of self-rated health [35]. However, the study
population was limited to only women living in one of
Armenia’s 11 provinces (marzes). The current study aims
to identify the associations between fair/poor self-rated
health and social structure, behavioral/attitudinal and
psychosocial factors among women and men using a
representative population sample from a nationwide
household health survey [39]. The study aims to reveal
whether the set of predictors of perceived health vary by
gender, and to understand whether interventions should
be aimed primarily at changes in material conditions,
behavioral factors, or the psychosocial environment in
order to improve the health of population in Armenia.
Methods
The survey
The data for this study were obtained from a country-
wide household health survey conducted in 2006 in
the scope of a 5-year Primary Healthcare Reform Project
sponsored by the United States Agency for Inter-
national Development (USAID). This cross-sectional
survey utilized a probability proportional to size multi-
stage cluster sampling design stratified by marzes to
generate a sample of 2310 households throughout the
country [39]. The strategies for sampling and respondent
selection for this survey repeated those applied during
earlier household health surveys in Armenia described
elsewhere [35]. The survey consisted of interviewer-
administered and self-administered questionnaires.
The item on self-rated health was part of the self-
administered questionnaire that was completed by a
female respondent from a selected household and,
whenever available at the time of interview, concurrently
by a male respondent from the same household. The
self-administered questionnaire also included items on
respondent’s quality of life, chronic health problems,
social support, depression, health-related behaviors
and attitudes, living standards, and socio-demographic
characteristics. The Institutional Review Board of the
American University of Armenia reviewed and approved
the survey protocol.
Variables
Most variables were dichotomized to enhance the inter-
pretability of the logistic regression coefficients. For or-
dinal variables, dummy variables were created with the
“best” category used as the referent. Only age was trea-
ted as a continuous variable after checking its linearity
on the logistic scale [40].
The outcome variable, self-rated health, was assessed

with the question “How would you describe your health
in the last 30 days?”, with the response options “excel-
lent”, “very good”, “good”, “fair” and “poor” and then
dichotomized as fair/poor versus good.
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The variable of physical health was constructed based
on a cumulative score generated from the responses
to the following items: the number of self-reported
chronic diseases, the extent of being limited in daily
activities because of health and the extent of bodily pain
experienced. This variable was divided into three
categories: severe, moderate and minimal/no health
problems to determine the dose–response association
with the outcome variable.
The dimension of social structure included age,

urban/rural residence, education, ethnicity, employment,
level of poverty and affordability of healthcare. All these
variables, except level of poverty, were based on single
items. Level of poverty was constructed on the basis of a
cumulative score generated from the responses to the
following items: number of employed household members,
rating of family’s general standard of living, number of
possessed convenience/luxury items and household’s last
month expenditures. This score was divided into three
categories indicating severe, moderate and no poverty.
The behavioral/attitudinal dimension included ever

smoking, current smoking, moderate drinking (consuming
alcohol once a week or more), binge drinking (all based
on single items) and positive attitude toward healthy
lifestyle (based on a score generated from the expressed
agreement to six statements and then dichotomized).
The psychosocial dimension included depression and

weak social support. Depression was evaluated through
the modified CES-D scale [41] with the use of 16 nega-
tively worded items and a threshold level of 12/13 [42].
“Weak social support” was a multi-item variable based
on a cumulative satisfaction score from relationships
with and support from family, friends and community
and then dichotomized.

Statistical analyses
The sets of determinants of self-rated health could vary
among women and men [43], thus, this analyses was
stratified by gender. The variables significantly asso-
ciated with fair/poor self-rated health were identified
through bivariate logistic regression analysis. Then, to
affirm the use of self-rated health as a valid measure
of health status, we analyzed the association between
self-rated health and its physical and mental correlates –
physical health and depression – while first controlling
only for age and then with all other significant variables.
Next, the variables found significant in the bivariate

analysis were entered into a multivariate logistic regres-
sion analysis in conceptually coherent blocks in three
steps. First, the “gross effect” of each variable was mea-
sured when controlling only for age (Model 1). Second,
all significant social structure variables were introduced
into the model (Model 2). Next, the significant variables
in behavioral/attitudinal and psychosocial dimensions
were added (Model 3). These successive steps allowed
measuring the extent of direct and, in different combina-
tions, mediated/controlled effect of each variable on
the outcome.
The final step identified the sets of principal predictors

of self-rated health in women and men, using all vari-
ables significant at the p<0.25 level in the bivariate
analysis to fit the final models [40]. Hosmer-Lemeshow
goodness-of-fit test for 10 groups was applied and the
area under the Receiver Operating Characteristic (ROC)
curve calculated to test the models’ fit [40,44].

Results
The mean age of female respondents (41.5 years, SD
15.2) was slightly but significantly lower than that of
male respondents (43.9 years, SD 16.6). Table 1 provides
the distribution of selected characteristics among female
and male population samples and the weighted estimates
for Armenia. The prevalence of fair/poor self-rated
health was equally high in both genders (61.8% among
women and 59.7% among men). The risk of depres-
sion was more prevalent among women. Men reported
incomplete school or university/higher education more
often. The proportion of employed was higher among
men. They also reported significantly more smoking and
alcohol consumption. No other significant differences
were found between the genders.
To affirm the use of self-rated health as a measure of

health status, we first investigated its association with
physical and mental health correlates – physical health
and depression. For both genders, these correlates were
strongly associated with the outcome. The associations
remained highly significant when controlling for these
variables mutually and concurrently for all other signifi-
cant variables. The effect of such control was minimal
for the association between the outcome and physical
health (Table 2). In contrast, the strength of association
between self-rated health and depression was relatively
weaker and weakened further when controlling for other
variables. This finding suggests that self-rated health
more closely reflects physical health, although still
capturing important aspects of mental health.
In bivariate regression analysis, the associations between

fair/poor self-rated health and urban/rural residence,
ethnicity, current smoking, ever smoking and binge drink-
ing were insignificant for both genders. Low affordability
of healthcare and positive attitude toward healthy lifestyle
were significantly related to self-rated health only among
women and moderate drinking – only among men. For
both samples, the insignificant variables were excluded
from the multivariate analysis.
Table 3 presents the association between fair/poor

self-rated health and the studied variables among
women. After controlling only for age (Model 1), fair/



Table 1 Distribution of selected social structure,
behavioral/attitudinal and psychosocial variables among
women and man a

Women (%) Men (%)

Self-rated health n=2297 n=452

Excellent, very good, good 38.2 (38.3) 40.3 (43.7)

Fair, poor 61.8 (61.7) 59.7 (56.3)

Physical health n=1839 n=401

Severe health problems 33.4 (33.3) 29.2 (28.2)

Moderate health problems 30.9 (30.9) 31.7 (30.1)

No health problems 35.7 (35.8) 39.2 (41.7)

Depression** n=1689 n=336

Yes 41.7 (41.1) 29.8 (24.1)

No 58.3 (58.9) 70.2 (75.9)

Weak social support n=2027 n=411

Yes 24.9 (24.1) 26.5 (24.6)

No 75.1 (75.9) 73.5 (75.4)

Urban/rural residence n=2310 n=462

Urban 48.5 (65.2) 48.1 (64.3)

Rural 51.5 (34.8) 51.9 (35.7)

Ethnicity n=2277 n=458

Armenian 98.6 (98.8) 98.9 (99.1)

Other 1.4 (1.2) 1.1 (0.9)

Education* n=2287 n=441

Incomplete school (<10 years) 8.9 (7.5) 12.2 (8.4)

School or upper secondary (10–13 years) 74.1 (68.6) 66.0 (63.0)

University or higher 17.0 (23.9) 21.8 (28.6)

Employment** n=2304 n=460

Employed 15.1 (16.2) 54.6 (55.7)

Unemployed 84.9 (83.8) 45.4 (44.3)

Poverty status n=2310 n=462

Severe poverty 25.8 (21.8) 26.2 (20.0)

Moderate poverty 25.6 (23.9) 24.2 (25.8)

No poverty 48.7 (54.3) 49.6 (54.2)

Low affordability of healthcare n=2309 n=462

Yes 13.1 (11.4) 13.4 (11.0)

No 86.9 (88.6) 86.6 (89.0)

Current smoking** n=2207 n=428

Yes 1.7 (3.6) 60.7 (64.1)

No 98.3 (96.4) 39.3 (35.9)

Ever smoking** n=2214 n=433

Yes 3.7 (6.9) 83.8 (90.4)

No 96.3 (93.1) 16.2 (9.6)

Drinking alcohol** n=2204 n=420

Once a week or more 4.4 (3.7) 40.2 (39.3)

Less than once a week 95.6 (96.3) 59.8 (60.7)

Table 1 Distribution of selected social structure,
behavioral/attitudinal and psychosocial variables among
women and man a (Continued)

Binge drinking** n=2220 n=430

Ever experienced 2.8 (2.9) 27.2 (29.8)

Never experienced 97.2 (97.1) 72.8 (70.2)

Attitude toward healthy lifestyle n=2085 n=414

Positive 52.7 (56.7) 47.8 (47.8)

Indifferent/negative 47.3 (43.3) 52.2 (52.2)
a Valid percentages among female and male population samples and
weighted estimates for Armenia in parentheses.
** Significant difference between female and male respondents at p<0.01 level.
* Significant difference between female and male respondents at p<0.05 level.
n – number of valid responses.
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poor self-rated health was significantly associated with
respondent’s age, employment, education (secondary),
poverty (severe and moderate with dose–response rela-
tion), low affordability of healthcare, depression and
weak social support. Only employment demonstrated a
protective effect, suggesting that employed women were
less likely to report fair/poor health. When controlling
for all social structure variables (Model 2), education
and moderate poverty became insignificant, while the
others remained significant. All these associations wea-
kened but remained significant in Model 3, which con-
trolled for significant variables in all three dimensions.
Table 4 demonstrates the associations between fair/

poor self-rated health and its possible determinants
among men. When controlling only for age (Model 1),
significant associations were detected for education
Table 2 The association of fair/poor self-rated health
with physical health and depression among women
and men a, b

Variable/category Model 1 Model 2

OR 95% CI OR 95% CI

Women

Health problems

Severe 22.19 15.20–32.38 18.40 11.66–29.03

Moderate 3.66 2.85- 4.62 3.58 2.68–4.80

Minimal/none (ref.) 1.00 1.00

Depression 3.36 2.66–4.25 2.03 1.51–2.73

Men

Health problems

Severe 36.83 14.49–93.58 44.30 13.71–143.22

Moderate 3.62 2.15–6.08 5.48 2.80–10.71

Minimal/none (ref.) 1.00 1.00

Depression 3.36 1.90–5.95 2.51 1.16–5.40
a Odds ratios (OR) with 95% confidence intervals (CI).
b Model 1: controlled for age. Model 2: controlled for significant variables in all
three dimensions and for physical health.



Table 3 The association of fair/poor self-rated health with social structure, behavioral/attitudinal and psychosocial
variables among women a, b

Variable/category Model 1 Model 2 Model 3 (Final Model: n=2310, valid n=1606)

OR 95% CI OR 95% CI OR 95% CI

Age (years) 1.06 1.05–1.07 1.06 1.05–1.06 1.05 1.04–1.06

Employment 0.60 0.47–0.76 0.70 0.54–0.91 0.72 0.53–0.99

Education

Less than school (<10 years) 1.30 0.85–1.98 0.82 0.52–1.28 0.60 0.34–1.05

Secondary (10–13 years) 1.53 1.21–1.94 1.18 0.92–1.53 1.21 0.90–1.64

University or more (ref.) 1.00 1.00 1.00

Poverty

Severe 2.16 1.70–2.74 1.82 1.41–2.34 1.40 1.01–1.94

Moderate 1.30 1.05–1.62 1.17 0.93–1.46 1.16 0.88–1.53

No poverty (ref.) 1.00 1.00 1.00

Low affordability of healthcare 2.49 1.82–3.41 2.14 1.55–2.95 1.95 1.28–2.98

Depression 3.36 2.66–4.25 2.75 2.14–3.53

Weak social support 2.30 1.80–2.94 1.90 1.42–2.56

Positive toward healthy lifestyle 0.90 0.74–1.08

Hosmer& Lemeshow goodness of fit test p=0.390

Area under ROC curve 0.780

Pseudo R2 0.179
a Odds ratios (OR) with 95% confidence intervals (CI).
b Model 1: controlled for age. Model 2: controlled for significant variables in social structure (age, employment, education, poverty, low affordability of healthcare).
Model 3: controlled for significant variables in all three dimensions. Final Model: fitted model.
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(with dose–response relation), severe poverty, depres-
sion, weak social support and moderate drinking. Only
the latter demonstrated protective effect – those who
reported moderate drinking were less likely to rate their
health as “fair/poor”. The associations remained signifi-
cant after controlling for all social structure variables
(Model 2). However, after also controlling for the vari-
ables in psychosocial and behavioral/attitudinal dimen-
sions (Model 3), severe poverty lost its significance.
The final fitted model for women was the same as

Model 3 and revealed six independent predictors of fair/
poor self-rated health: age, employment, severe poverty,
low affordability of healthcare, depression and weak so-
cial support (although education was insignificant, we
kept it in the final model to achieve better model fit)
(Table 3). Depression was the strongest predictor –
depressed women were almost three times more likely
to report fair/poor health. The next strongest predictors
in women were weak social support and low affordability
of healthcare. These factors increased the likelihood of
perceived fair/poor self-rated health almost two times.
Severely poor women were 1.4 times more likely to re-
port fair/poor self-rated health. Employment was the
only variable with protective effect on women’s per-
ceived health.
For men, the final fitted model identified five signifi-

cant predictors of perceived fair/poor health, of which
three were the same as for women: age, depression and
weak social support (Table 4). Again, the strongest asso-
ciation was found for depression (OR 3.18), closely fol-
lowed by weak social support (OR 2.88). The next
strong predictor among men was education: those with
less than secondary education had three times the odds
and those with secondary education 2.5 times higher
odds of reporting fair/poor health compared to the
group with higher education. Moderate drinking was
inversely associated with the outcome among men: those
who reported moderate drinking had 43% reduced odds
of rating their health as fair/poor.
The final models were checked for multicollinearity

and the detected highest value for the Variance Inflating
Factor did not exceed 1.41, indicating no issue of collin-
earity [45]. For both genders, the final models had
acceptable calibration and discrimination (Tables 3, 4).

Discussion
The prevalence of fair/poor self-rated health found in
this study was rather high with no significant between-
gender differences: 59.7% among men and 61.8% among
women. These proportions exceed those reported in
1990s and 2000s in central and western European coun-
tries [46,47], but are comparable to those in Baltic coun-
tries (56–66% among men and 64–68% among women)
[29], and are lower than in Russia (61.6% and 78.9%,



Table 4 The association of fair/poor self-rated health with social structure, behavioral/attitudinal and psychosocial
variables among men a, b

Variable/category Model 1 Model 2 Model 3 Final Model: n=462, valid n=291

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age (years) 1.03 1.02–1.05 1.03 1.02–1.05 1.04 1.02–1.06 1.04 1.02–1.06

Employment 0.75 0.49–1.13

Education

Less than school (<10 years) 2.74 1.26–5.95 2.33 1.05–5.16 2.75 1.04–7.30 2.95 1.14–7.60

Secondary (10–13 years) 1.96 1.19–3.23 1.75 1.04–2.95 2.34 1.19–4.60 2.50 1.32–4.74

University or more (ref.) 1.00 1.00 1.00 1.00

Poverty

Severe 2.22 1.32–3.73 1.95 1.14–3.33 1.07 0.52–2.20

Moderate 1.38 0.84–2.26 1.18 0.70–1.98 1.28 0.66–2.47

No poverty (ref.) 1.00 1.00 1.00

Depression 3.36 1.90–5.95 3.18 1.69–5.99 3.18 1.71–5.91

Weak social support 2.26 1.33–3.82 2.89 1.45–5.73 2.88 1.48–5.60

Drinking once a week or more 0.65 0.42–0.99 0.58 0.33–1.01 0.57 0.33–0.99

Hosmer & Lemeshow goodness of fit test p=0.802

Area under ROC curve 0.767

Pseudo R2 0.174
a Odds ratios (OR) with 95% confidence intervals (CI).
b Model 1: controlled for age. Model 2: controlled for significant variables in social structure (age, education, poverty). Model 3: controlled for significant variables
in all three dimensions. Final Model: fitted model.
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respectively) [48]. Women tend to report fair/poor
health more often than men [20,28,47-49]. However, be-
tween gender differences in self-rated health are fre-
quently insignificant [2,21,50,51]. A recent study from
Sweden suggests that gender differences in self-rated
health would disappear if women were as secure finan-
cially as men and were not treated in a condescending
manner to a larger extent than men [49].
The proportion of women with fair/poor self-rated

health in this study is considerably lower than the previ-
ously reported numbers from Armavir marz, Armenia
(80.0% in 2001) [35]. For better comparability with these
numbers, we examined the prevalence of fair/poor self-
rated health in the subsample of women from Armavir
marz in this study and found even lower proportion
(53.4%), which indicated a positive dynamic in this indi-
cator in Armavir marz and possibly in Armenia from
2001 to 2006. According to the country’s official statis-
tics, this period was characterized by economic growth
and corresponding decline in the proportions of both
extremely poor (from 16.0% in 2001 to 4.1% in 2006)
and poor (from 34.9% to 26.5%) [33]. The Armavir study
found that material deprivation was the strongest pre-
dictor of poor self-rated health, with a clear dose–
response relationship [35]. In this study, the effect of
poverty on self-rated health was mediated largely by
psychosocial variables. Thus, in the final model, poverty
remained an independent predictor of fair/poor self-
rated health only among women. A growing body of
evidence showed that the association between material
conditions and health outcomes intensifies as income
inequality increases and that a threshold of income
inequality exists beyond which its negative impacts on
health begin to emerge [38]. The importance of psycho-
social pathways through which material circumstances
affect health indirectly also is well recognized [27] and
can partly explain our findings.
In the final fitted models for both genders, the stron-

gest association with fair/poor self-rated health was
found for psychosocial variables – being at risk for
depression and reporting weak social support. Previous
studies well documented the detrimental effect of
depression on health [7,30,52,53]. Similar to this study, a
study from Hungary found depression to be a stronger
predictor of self-rated health than socio-economic
deprivation and mediate between the latter and self-
rated morbidity rates, especially among men [30]. The
study authors hypothesized that in suddenly changing
societies material deprivation and depressive symptom-
atology could worsen each other creating a vicious cycle
that leads to higher self-rated morbidity rates.
Social support was found to be protective of health in

many studies [7,22,25,53-58]. Different emotional and
instrumental aid pathways through which social support
might influence health were suggested, including better
coping abilities with stress, higher sense of self-esteem,
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self-efficacy and coherence, positive feelings of belonging
and attachment, more engagement in health-promoting
behaviors and refraining from health-damaging ones [59].
We found greater impact of weak social support on per-
ceived health for men than for women, a finding consist-
ent with that from the French Gazel cohort study [53].
For men, education also showed strong independent

dose–response association with self-rated health. This is
a common finding in many transition countries [19,29].
However, this association in transition countries is
weaker than that seen in the west [60]. The most com-
mon explanation for this difference is that the link
between education, occupation and material well-being
in these countries is not as consistent as in the west
[2,20,61]. Thus, in countries like Armenia, better know-
ledge of health and better copping abilities among edu-
cated might play a more important role in the observed
positive association between education and health than
a secure position in the labor market that higher educa-
tion usually guarantees in the west [2].
We found that educational level was independently

associated with self-rated health among men, but not
among women. This finding is consistent with other
studies, suggesting that educational level has stronger
health effect in men than in women [22,61]. Instead,
material conditions, affordability of healthcare and
employment were found to be independent predictors
of self-rated health among women, but not men. These
factors are known determinants of self-rated health
[21,23,24,32,38]. However, their independent effect on
women’s perceived health can be explained by the fact,
that women are more engaged in household duties than
men [61,62]. Together with unemployment that affected
women disproportionately more in Armenia [33], this
reality places women in a situation where the influence
of household-related factors on their health is perhaps
stronger than that of outside factors. A number of stud-
ies have shown the independent effect of the amount
of household labor and housing attributes on women’s
perceived health [43,62,63]. The influence of housing
factors supersede the effect of educational attainment on
perceived health [63]. In this study, we did not measure
the effect of housing and household labor on women’s
self-rated health directly. However, poverty and low
affordability of healthcare can serve as indirect measures
of poor housing conditions making women’s household
labor more strenuous for many reasons including lack of
resources and amenities to facilitate the labor.
Previous research has repeatedly shown the relation

of unemployment with poor health [22,24,26,32]. Unem-
ployment can influence health through different path-
ways including reduced income, psychosocial stress and
loss of social networks. In transition periods, however,
when unemployment is a widespread phenomenon, the
psychosocial stress caused by it becomes less pro-
nounced [64]. This latter explanation is consistent with
the situation in Armenian and our finding for men that
unemployment was not an independent predictor of
fair/poor perceived health. Employment might contrib-
ute differently to perceived health status for women in
Armenia. Employment allows women partially to trade
household duties for greater control over their life,
which was shown to be associated with better perceived
health [2,19,20,28,56]. Unemployed women, however, are
fully dependent on their housing environment.
This study revealed a protective effect of moderate

drinking on self-rated health among men. Previous stud-
ies have found a U-shaped relation between alcohol con-
sumption and health: heavy drinkers and those with past
history of alcohol abuse usually reported poor health,
while those consuming small to moderate amounts of
alcohol were more likely to report better health than
abstainers [3,14,48,65]. The positive effect of moderate
alcohol consumption on health was attributed to its
ability to reduce the risk of cardiovascular and cerebro-
vascular adverse health events [65]. However, in cross-
sectional studies, a reverse causation is also a possibility,
when poor health prevents drinking. In a study in Rus-
sia, frequent drinking was linked to better self-rated
health but was also predictive for higher mortality [48].
Our study did not find any other independent relations

between self-rated health and behavioral/attitudinal vari-
ables. These results are consistent with previous studies,
which also have shown that behavioral factors usually
explain only a small portion of the socioeconomic differ-
ences in self-rated health [66,67].

Study limitations
The refusal rate in this household health survey (21.1%)
was in the acceptable range for population-based studies.
The characteristics of those who refused to participate
are unknown, but it is unlikely that response bias could
affect the results. Although the sampled households
were representative for each marz, the respondents were
selected to preferably include married women or those
having children less than 18 years and their husbands.
This method could have resulted in an under-
representation of older age groups. We compared the age
structure of our sample with that of Armenia’s general
population [33] and found slight over-representation
of middle aged (25–40 years old) and slight under-
representation of older aged (65 and over) in our female
sample. In the male sample, younger men (under 29) were
slightly underrepresented, while older men (65 and over)
were slightly overrepresented. This modest disparity might
have hindered our ability to find between-gender differ-
ences in the prevalence of fair/poor self-rated health.
However, age-adjusted logistic regression analysis of the
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whole sample (not shown) did not indicate significant
between-gender differences in self-rated health.
The cross-sectional design of this study makes drawing

conclusions on which factors are determinants and
which are consequences of fair/poor self-rated health
impossible. However, the set of factors independently
associated with self-rated health in this study largely mir-
rors those identified by a number of longitudinal studies
as determinants of ill health [7,14,24,38,53,54,65].
As the study was based on the secondary analysis of

previously collected data, our choice of independent
variables was limited to what these data could provide.
Hence, several important potential predictors of self-
rated health like perceived life control, details of employ-
ment and household labor were left out from this study.

Conclusions
Although the prevalence of fair/poor self-rated health
was not different among men and women in this study,
the sets of independent predictors of perceived health
were somewhat different. In western societies, causes of
health inequalities are generally similar for both genders
[51]. In Armenia, however, the lifestyles of women and
men are more different than in the west. Household-
related duties are more dominant for women, while men
are more engaged in activities outside the household.
Most probably, the identified between-gender differences
in the sets of predictors of perceived health reflect these
realities. Nevertheless, this study found no such differ-
ences in terms of the strongest predictors of perceived
health – psychosocial variables. For both genders, de-
pression and lack of social support were the strongest
predictors of fair/poor self-rated health.
This study showed that since the Armavir study in

2001 [44], the set of factors independently associated
with self-rated health have changed. The role of material
deprivation decreased while the influence of psycho-
social factors on perceived health became dominant.
The economic growth in Armenia during 2001–2006
could partially explain this change, as it resulted in some
reduction of poverty. Another explanation is that in the
situation, when poverty became less severe, material cir-
cumstances affected health indirectly through psycho-
social pathways. The findings of this study emphasize
the importance of social reforms to further reduce pov-
erty, ensure universal access to basic healthcare services
and improve the psychosocial environment in Armenia.
Given the evidence that former socialist countries of
Central and Eastern Europe and the former Soviet Union
share common features in terms of the positive influence
of open/uncorrupted infrastructures and income per
capita on their population’s health [31,68,69], the recom-
mendations of this study could be relevant to other econ-
omies in transition.
Competing interests
The authors declare that they have no competing interests.

Authors' contributions
All authors participated in conceptualizing the original assessment and
designing the survey instrument. A. Demirchyan conceptualized the specific
research questions, performed the analysis and drafted the manuscript. V.
Petrosyan and M.E. Thompson substantially contributed to the interpretation
of data and critically revised the manuscript. All authors read and approved
the final manuscript.

Acknowledgements
This study used data generated in the scope of the Primary Health Care
Reform Project in Armenia funded by USAID. The authors’ views expressed
here do not necessarily reflect the views of the USAID or the United States
Government.

Author details
1College of Health Sciences, American University of Armenia, 40 Marshal
Baghramian Avenue, Yerevan 0019, Armenia. 2Department of Public Health
Sciences, University of North Carolina at Charlotte, 9201 University City Blvd,
Charlotte, NC 28223-0001, USA.

Received: 7 August 2012 Accepted: 11 November 2012
Published: 14 November 2012

References
1. Kaplan GA, Goldberg DE, Everson SA, Cohen RD, Salonen R, Tuomilehto J,

Salonen J: Perceived health status and morbidity and mortality: evidence
from the Kuopio Ischaemic heart disease risk factor study. Int J Epidemiol
1996, 25(2):259–265.

2. Leinsalu M: Social variation in self-rated health in Estonia: a cross-
sectional study. Soc Sci Med 2002, 55(5):847–861.

3. Manderbacka K, Lahelma E, Martikainen P: Examining the continuity of
self-rated health. Int J Epidemiol 1998, 27(2):208–213.

4. Rutledge T, Linke SE, Johnson D, Bittner V, Krantz D, Whittaker KS, Eastwood
J-A, Etebia W, Cornell CE, Pepine CJ, et al: Self-rated versus objective
health indicators as predictors of major cardiovascular events: The
NHLBI-sponsored women's ischemia syndrome evaluation. Psychosom
Med 2010, 72(6):549–555.

5. Smith PM, Glazier RH, Sybley LM: The predictors of self-rated health and
the relationship between self-rated health and health service needs are
similar across socioeconomic groups in Canada. J Clin Epidemiol 2010,
63(4):412–421.

6. Benjamins MR, Hummer RA, Eberstein IW, Nam CB: Self-reported health
and adult mortality risk: An analysis of cause-specific mortality. Soc Sci
Med 2004, 59(6):1297–1306.

7. Gerber Y, Benjamini Y, Goldbourt U, Drory Y: Prognostic importance and
long-term determinants of self-rated health after initial acute miocardial
infarction. Med Care 2009, 47(3):342–349.

8. Idler EL, Benyamini Y: Self-rated health and mortality: a review of
twenty-seven community studies. J Health Soc Behav 1997, 38(1):21–37.

9. Kawada T: Self-rated health and life prognosis. Arch Med Res 2003,
34(4):343–347.

10. Norekvål TM, Fridlund B, Rokne B, Segadal L, Wentzel-Larsen T,
Nordrehaug JE: Patient-reported outcomes as predictors of 10-year
survival in women after acute myocardial infarction. Health Qual Life
Outcomes 2010, 8(140). http://www.hqlo.com/content/8/1/140.

11. Dowd JB, Zajacova A: Does the predictive power of self-rated health for
subsequent mortality risk vary by socioeconomic status in the US?
Int J Epidemiol 2007, 36(6):1214–1221.

12. Singh-Manoux A, Dugravot A, Shipley MJ, Ferrie JE, Martikainen P,
Goldberg M, Zins M: The association between self-rated health and
mortality in different socioeconomic groups in the GAZEL cohort study.
Int J Epidemiol 2007, 36(6):1222–1228.

13. Jylhä M: What is self-rated health and why does it predict mortality?
Towards a unified conceptual model. Soc Sci Med 2009, 69(3):307–316.

14. Stuck AE, Walthert JM, Nikolaus T, Büla CJ, Hohmann C, Beck JC: Risk factors
for functional status decline in community-living elderly people: a
systematic literature review. Soc Sci Med 1999, 48(4):445–469.

http://www.hqlo.com/content/8/1/140


Demirchyan et al. International Journal for Equity in Health 2012, 11:67 Page 9 of 10
http://www.equityhealthj.com/content/11/1/67
15. Benyamini Y: Editorial: Why does self-rated health predict mortality? An
update on current knowledge and research agenda for psychologists.
Psychol Health 2011, 26(11):1407–1413.

16. May M, Lawlor DA, Brindle P, Patel R, Ebrahim S: Cardiovascular disease
risk assessment in older women: can we improve on Framingham?
British Women's Heart and Health prospective cohort study. Heart 2006,
92(10):1396–1401.

17. Martikainen P, Aromaa A, Heliövaara M, Klaukka T, Knekt P, Maatela J,
Lahelma E: Reliability of perceived health by sex and age. Soc Sci Med
1999, 48(8):1117–1122.

18. de Bruin A, Picavet HSJ, Nossikov A: Health interview surveys:
Towards international harmonization of methods and instruments.
Voorburg: WHO Regional Office for Europe, Copenhagen, Statistics
Netherlands; 1996.

19. Bobak M, Pikhart H, Rose R, Hertzman C, Marmot M: Socioeconomic
factors, material inequalities, and perceived control in self-rated health:
cross-sectional data from seven post-communist countries. Soc Sci Med
2000, 51(9):1343–1350.

20. Gilmore ABC, McKee M, Rose R: Determinants of and inequalities in
self-perceived health in Ukraine. Soc Sci Med 2002, 55(12):2177–2188.

21. Kelleher CC, Friel S, Gabhainn SN, Tay JB: Socio-demographic predictors of
self-rated health in the Republic of Ireland: findings from the National
Survey on Lifestyle, Attitudes and Nutrition, SLAN. Soc Sci Med 2003,
57(3):477–486.

22. Molarius A, Berglund K, Eriksson C, Lambe M, Nordström E, Eriksson HG,
Feldman I: Socioeconomic conditions, lifestyle factors, and self-rated
health among men and women in Sweden. Eur J Public Health 2007,
17(2):125–133.

23. Phillips LJ, Hammock RL, Blanton JM: Predictors of self-rated health status
among Texas residents. Prev Chronic Dis 2005, 2(4). http://www.cdc.gov/
pcd/issues/2005/oct/2004_0147.htm.

24. Svedberg P, Bardage C, Sandin S, Pedersen NL: A prospective study of
health, life-style and psychosocial predictors of self-rated health.
Eur J Epidemiol 2006, 21:767–776.

25. von dem Knesebeck O, Geyer S: Emotional support, education and
self-rated health in 22 European countries. BMC Public Health 2007, 7(272).
http://www.biomedcentral.com/1471-2458/1477/1272.

26. Yiengprugsawan V, Lim LLY, Carmichael GA, Sidorenko A, Sleigh AC:
Measuring and decomposing inequality in self-reported morbidity
and self-assessed health in Thailand. Int J Equity in Health 2007, 6(23).
http://www.equityhealthj.com/content/6/1/23.

27. Marmot M, Wilkinson RG: Psychological and material pathways in the
relation between income and health: a response to Lynch et al.
BMJ 2001, 322(7296):1233–1236.

28. Bobak M, Pikhart H, Hertzman C, Rose R, Marmot M: Socioeconomic
factors, perceived control and self-reported health in Russia.
A cross-sectional survey. Soc Sci Med 1998, 47(2):269–279.

29. Helasoja V, Lahelma E, Prättälä R, Kasmel A, Klumbiene J, Pudule I: The
sociodemographic patterning of health in Estonia, Latvia, Lithuania
and Finland. Eur J Public Health 2006, 16(1):8–20.

30. Kopp MS, Skrabski A, Szedmak S: Psychosocial risk factors, inequality
and self-rated morbidity in a changing society. Soc Sci Med 2000,
51(9):1351–1361.

31. Marmot M, Bobak M: International comparators and poverty and health
in Europe. BMJ 2000, 321(7269):1124–1128.

32. Wrόblewska W: Women’s health status in Poland in the transition to a
market economy. Soc Sci Med 2002, 54(5):707–726.

33. National Statistical Service: Statistical Yearbook of Armenia. Yerevan:
2001–2010. http://www.armstat.am/en/?nid=45.

34. Torosyan A, Romaniuk P, Krajewski-Siuda K: The Armenian healthcare
system: recent changes and challenges. J Public Health 2008,
16(3):183–190.

35. Demirchyan A, Thompson ME: Determinants of self-rated health in
women: a population-based study in Armavir marz, Armenia, 2001 &
2004. Int J Equity in Health 2008, 7(25). http://www.equityhealthj.com/
content/7/1/25.

36. Republican Information-analytical Center of the Ministry of Health: Statistical
Collection. Health and health care: Armenia. Yerevan, Armenia: Ministry of
Health of RA; 2002.

37. National Statistical Service: Statistical Yearbook of Armenia. Yerevan: 2011.
http://www.armstat.am/en/?nid=45&year=2011.
38. Kondo N, Sembajwe G, Kawachi I, van Dam RM, Subramanian SV,
Yamagata Z: Income inequality, mortality, and self rated health:
meta-analysis of multilevel studies. BMJ 2009, 339:b4471.

39. Demirchyan A, Harutyunyan T, Petrosyan V, Thompson ME: National
Household Health Survey 2006, Baseline Evaluation. In American University
of Armenia Center for Health Services Research and Development & USAID/
Primary Health Care Reform Project. Yerevan: 2008. http://auachsr.com/page.
php?page_id=105.

40. Hosmer DW, Lemeshow S: Applied logistic regression. 2nd edition. New York:
A Wiley-Interscience Publication; 2000.

41. Radloff LS: The CES-D scale: a self-report depression scale for research in
the general population. Appl Psychological Measurement 1977, 1(3):385–401.

42. Demirchyan A, Petrosyan V, Thompson ME: Psychometric value of the
Center for Epidemiologic Studies Depression (CES-D) scale for screening
of depressive symptoms in Armenian population. J Affect Disord 2011,
133(3):489–498.

43. Borrell C, Muntaner C, Benach J, Artazcoz L: Social class and self-reported
health status among men and women: what is the role of work
organization, household material standards and household labor? Soc Sci
Med 2004, 58(10):1869–1887.

44. Hosmer DW, Taber S, Lemeshow S: The importance of assessing the fit of
logistic regression models: a case study. Am J Public Health 1991, 81
(12):1630–1635.

45. Tu Y-K, Kellett M, Clerehugh V, Gilthorpe MS: Problems of correlations
between explanatory variables in multiple regression analyses in the
dental literature. Br Dent J 2005, 199(7):457–461.

46. Kunst AE, Bos V, Lahelma E, Bartley M, Lissau I, Regidor E, Mielck A, Cardano
M, Dalstra JAA, Geurts JJM, et al: Trends in socioeconomic inequalities in
self-assessed health in 10 European countries. Int J Epidemiol 2005, 34
(2):295–305.

47. Alexopoulos EC, Geitona M: Self-rated health: Inequalities and potential
determinants. Int J Environ Res Public Health 2009, 6(9):2456–2469.

48. Perlman F, Bobak M: Determinants of self rated health and mortality
in Russia - are they the same? Int J Equity in Health 2008, 7(19).
http://www.equityhealthj.com/content/7/1/19.

49. Molarius A, Granstrom F, Feldman I, Blomqvist MK, Pettersson H, Elo S:
Can financial insecurity and condescending treatment explain the
higher prevalence of poor self-rated health in women than in men?
A population-based cross-sectional study in Sweden. Int J Equity in Health
2012, 11(50). http://www.equityhealthj.com/content/11/11/50.

50. Hraba J, Lorenz F, Lee G, Pechačova Z: Gender differences in health:
evidence from the Czech Republic. Soc Sci Med 1996, 43(10):1443–1451.

51. Matthews S, Manor O, Power C: Social inequalities in health: are there
gender differences? Soc Sci Med 1999, 48(1):49–60.

52. Al-Windi A: The relations between symptoms, somatic and psychiatric
conditions, life satisfaction and perceived health. A primary care based
study. Health Qual Life Outcomes 2005, 3(28). http://www.hglo.com/
content/3/1/28.

53. Melchior M, Berkman LF, Niedhammer I, Chea M, Goldberg M: Social
relations and self-reported health: a prospective analysis of the French
Gazel cohort. Soc Sci Med 2003, 56(8):1817–1830.

54. Hasson D, Arnetz BB, Theorell T, Anderberg UM: Predictors of self-rated
health: a 12-month prospective study of IT and media workers. Popul
Health Metrics 2006, 4(8). http://www.pophealthmetrics.com/content/4/1/8.

55. Hyde M, Jakub H, Melchior M, Van Oort F, Weyers S: Comparison of the
effects of low childhood socioeconomic position and low adulthood
socioeconomic position on self-rated health in four European studies.
J Epidemiol Community Health 2006, 60(10):882–886.

56. Rose R: How much does social capital add to individual health? A survey
study of Russians. Soc Sci Med 2000, 51(9):1421–1435.

57. van Lenthe FJ, Schrijvers CTM, Droomers M, Joung IMA, Louwman MJ,
Mackenbach JP: Investigating explanations of socio-economic inequalities
in health: the Dutch GLOBE study. Eur J Public Health 2004, 14(1):63–70.

58. Gele AA, Harslof I: Types of social capital resources and self-rated health
among the Norwegian adult population. Int J Equity in Health 2010, 9(8).
http://www.equityhealthj.com/content/9/1/8.

59. Berkman LF, Glass T, Brissette I, Seeman T: From social integration of
health: Durkheim in the new millenium. Soc Sci Med 2000, 51(6):843–857.

60. Kunst AE, Geurts JJM, van den Berg J: International variation in
socioeconomic inequalities in self reported health. J Epidemiol Community
Health 1995, 49(2):117–123.

http://www.cdc.gov/pcd/issues/2005/oct/2004_0147.htm
http://www.cdc.gov/pcd/issues/2005/oct/2004_0147.htm
http://www.biomedcentral.com/1471-2458/1477/1272
http://www.equityhealthj.com/content/6/1/23
http://www.armstat.am/en/?nid=45
http://www.equityhealthj.com/content/7/1/25
http://www.equityhealthj.com/content/7/1/25
http://www.armstat.am/en/?nid=45&year=2011
http://auachsr.com/page.php?page_id=105
http://auachsr.com/page.php?page_id=105
http://www.equityhealthj.com/content/7/1/19
http://www.equityhealthj.com/content/11/11/50
http://www.hglo.com/content/3/1/28
http://www.hglo.com/content/3/1/28


Demirchyan et al. International Journal for Equity in Health 2012, 11:67 Page 10 of 10
http://www.equityhealthj.com/content/11/1/67
61. Palosuo H, Uutela A, Zhuravleva I, Lakomova N: Social patterning of ill
health in Helsinki and Moscow. Soc Sci Med 1998, 46(9):1121–1136.

62. Dunn JR, Walker JD, Graham J, Weiss CB: Gender differences in the
relationship between housing, socioeconomic status, and self-reported
health status. Rev Environ Health 2004, 19(3–4):177–195.

63. Dunn JR: Housing and inequalities in health: a study of socioeconomic
dimensions of housing and self reported health from a survey of
Vancouver residents. J Epidemiol Community Health 2002, 56(9):671–681.

64. Martikainen PT, Valkonen T: Excess mortality of unemployed men and
women during a period of rapidly increasing unemployment. Lancet
1996, 348(9032):909–912.

65. Østbye T, Taylor DH, Jung S-H: A longitudinal study of the effects of
tobacco smoking and other modifiable risk factors on ill health in
middle-aged and old Americans: Results from the Health and Retirement
Study and Asset and Health Dynamics among the Oldest Old Survey.
Prev Med 2002, 34(3):334–345.

66. Lantz PM, Lynch JW, House JS, Lepkowski JM, Mero RP, Musick MA,
Williams DR: Socioeconomic disparities in health change in a longitudinal
study of US adults: the role of health-risk behaviors. Soc Sci Med 2001,
53(1):29–40.

67. Borg V, Kristensen TS: Social class and self-rated health: can the gradient
be explained by differences in life style or work environment? Soc Sci
Med 2000, 51(7):1019–1030.

68. Bobak M, Murphy M, Rose R, Marmot M: Societal characteristics and health
in the former communist countries of Central and Eastern Europe and
the former Soviet Union: a multilevel analysis. J Epidemiol Community
Health 2007, 61(11):990–996.

69. Safaei J: Post-Communis Health Transitions in Central and eastern
Europe. Econ Res Int 2012, http://www.hindawi.com/journals/econ/2012/
137412/.

doi:10.1186/1475-9276-11-67
Cite this article as: Demirchyan et al.: Gender differences in predictors of
self-rated health in Armenia: a population-based study of an economy
in transition. International Journal for Equity in Health 2012 11:67.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Methods
	The survey
	Variables
	Statistical analyses

	Results
	Discussion
	Study limitations

	Conclusions
	Competing interests
	Authors' contributions
	Acknowledgements
	Author details
	References

