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INTRODUCTION
Multimorbidity, defined as the coexistence of two or more chronic conditions in the same 
patient,1-3 has been consistently correlated with several outcomes, such as greater use of 
healthcare services,3 poor quality of life,4 polypharmacy and adverse drug events,5 functional 
decline,6 disability,7 hospitalization8 and higher risk of death.9 This concept changes the way of 
looking at co-occurrence of multiple diseases in a single person. Traditionally, the approach 
taken in cases of patients with multiple conditions has been that they have one protagonist 
disease that is influenced by a group of concurrent conditions (comorbidities). In multimor-
bidity, there are no main diseases. All of them have their own importance within the patient’s 
clinical picture.

Most studies on multimorbidity have been conducted in high-income countries (HIC) in 
Europe, North America and Australia, where it affects the majority of the population older than 
65 years.10 Like in many single diseases and risk factors, age is the main determinant for its occur-
rence. Moreover, studies have shown that multimorbidity is a major topic of concern relating to 
health inequalities11,12 because of its association with low socioeconomic position, measured via 
household income13 or educational attainment.14 Proximal determinants, such as obesity,15 smok-
ing, alcohol consumption and lack of physical activity have also been identified.16

Evidence is scarce regarding its determinants and impact in low and middle-income coun-
tries (LMIC), where population dynamics, social development, epidemiological patterns and 
healthcare services may differ  from those in HIC.17,18 Some studies in LMIC have also shown an 
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ABSTRACT
BACKGROUND: Information about multimorbidity is scarce in developing countries. This study aimed to 
estimate the association of educational attainment with occurrences of multimorbidity in a population of 
public employees on university campuses in Rio de Janeiro. 
DESIGN AND SETTING: We conducted cross-sectional analyses on baseline data (1999-2001) from 
3,253 participants in the Pró-Saúde study, conducted in Brazil.
METHODS: The prevalence of multimorbidity, defined as a self-reported history of medical diagnoses of 
two or more chronic conditions, was estimated according to sex, age, smoking, obesity and education-
al level. The association between education and multimorbidity was estimated using odds ratios (OR) 
and the relative and slope indices of inequality, in order to quantify the degree of educational inequality 
among individuals with multimorbidity in this population. 
RESULTS: Greater age, female sex, smoking and obesity had direct associations with multimorbidity; 
and tobacco exposure and obesity also showed direct relationships with poorer educational level. There 
was a monotonic inverse linear trend between educational level and the presence of multimorbidity 
among women, with twice the odds (OR 2.47; 95% confidence interval, CI: 1.42-4.40) between extremities 
of schooling categories. There was excess multimorbidity of 22% at the lowest extremity of schooling, thus 
showing that women with worse educational status were more affected by the outcome. No trend and no 
excess multimorbidity was seen among men.
CONCLUSIONS: Educational inequality is an important determinant for development of multimorbidity. 
Men and women experience its effect differently. Researchers need to consider that sex may be an effect 
modifier in multimorbidity studies.
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association between low socioeconomic position and multimor-
bidity,19-21 but the determinants of multimorbidity are still insuf-
ficiently studied in LMIC.22,23 

The few studies conducted in Brazil were restricted to specific 
populations. They showed that multimorbidity was associated 
with higher risk of death and readmission after hospital discharge, 
among elderly people.24 It was also associated with aging and obe-
sity and with worse self-perception of health among women;25,26 
and it was highly prevalent among elderly people using public pri-
mary healthcare services.27

In addition, several methodological issues relating to studies 
on multimorbidity are still unresolved.1,28 These include what the 
best way to measure it would be,29 which clusters of diseases are 
more harmful30 and what role sex has in relation to development 
of multimorbidity.31 

The aims of the present study were to determine the prevalence 
of multimorbidity in a population of adult Brazilians and to inves-
tigate the relationship between its occurrence and socioeconomic 
position, measured via educational attainment.

METHODS

Study design
Our study was a cross sectional analysis that was carried out using 
data from the baseline of the Pró-Saúde study (PSS). PSS is a longitu-
dinal investigation program on public employees on university cam-
puses in Rio de Janeiro, Brazil, who were not members of the teach-
ing staff. It has mainly focused on social determinants of health.32 

This study was approved by the Research Ethics Committee 
of Pedro Ernesto University Hospital (record 224/1999 and 
record 461/2001).

Data collection
Between 1999 and 2012, four phases of data collection were con-
ducted, including self-completion of questionnaires, anthropo-
metric measurements and other tests. The PSS baseline was com-
posed of 3,253 subjects who formed part of the inventory both in 
phase 1 (1999) and in phase 2 (2001-2). 

Pregnant women and people over 69 years of age were con-
sidered ineligible for this study. These exclusions left the sample 
with 3,251 individuals.

PSS data were collected using a multidimensional, self-com-
pleted questionnaire administered in the workplace. A pilot study 
and test-retest reliability studies, and independent double data 
entry, were performed to ensure data quality.33 

Outcome
Self-reported information about chronic medical conditions was 
obtained both from the 1999 and from the 2001 data collection 

phases through the following question: “Have you ever been 
informed by any physician that you had...?”. This question was 
applied to a list of 14 different clinical conditions: hypertension, 
diabetes, dyslipidemia, angina, ischemic heart disease, stroke, 
asthma, chronic obstructive pulmonary disease, cholecystitis, 
peptic ulcer, repetitive strain injury, osteoarthritis, hyperthyroid-
ism and hypothyroidism. Each condition only had two response 
options (yes/no). Hypertension, diabetes, dyslipidemia, stroke, 
cholecystitis, peptic ulcer, repetitive strain injury and osteoarthritis 
were considered to be single diseases. Angina and ischemic heart 
disease were aggregated into one condition, labeled as “coronary 
heart disease”. Asthma and chronic obstructive pulmonary disease 
were aggregated as “lung condition”. Hyperthyroidism and hypo-
thyroidism were aggregated as “thyroid condition”. The dependent 
variable of multimorbidity was defined as a self-reported medi-
cal diagnosis of two or more of these 11 chronic conditions in the 
same person.2

Study variables
Our main exposure of interest was education attainment, as  a 
marker of individual socioeconomic status. Data were collected 
in 1999 in seven different categorical levels: incomplete elemen-
tary school, completed elementary school, incomplete high 
school, completed high school, incomplete university, com-
pleted university and postgraduate studies. Sex, smoking sta-
tus, obesity  and age were studied as intervenients of the pro-
cess, and these data were collected in 2001. The respondent was 
considered to have been exposed to tobacco if he/she answered 
“yes, I am exposed to tobacco” or “I used to be, in the past, but 
not anymore”. The option “never have been” was considered to 
represent non-exposure. Obesity was evaluated by means of a 
double measurement of abdominal circumference at the level of 
the navel and was defined according to abdominal circumference 
thresholds of 88 cm for women and 102 cm for men, as suggested 
by the World Health Organization (WHO).34 Age was used as a 
discrete variable, in years. 

Statistical analysis
Frequencies of multimorbidity, smoking status and obesity 
were calculated according to sex and for each educational level. 
Prevalences and 95% confidence intervals were calculated using 
the chi-square test for linear trend, regarding educational levels 
and multimorbidity. We performed these analyses for the whole 
population and stratified according to sex. 

Age-adjusted logistic regression models were built to examine 
predictors of multimorbidity (model 1). We then explored the medi-
ating effects of smoking status and obesity in the age-adjusted models 
(model 2). Adjusted odds ratios and 95% confidence intervals for mul-
timorbidity on each educational level were calculated for both models.
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Finally, we estimated the degree of educational inequality in 
occurrences of multimorbidity by calculating the slope index of 
inequality (SII) and relative index of inequality (RII). These indi-
ces have the capacity to produce absolute and relative estimates of 
the socioeconomic gradient relating to health, and they are based 
on weighted linear and logistic regression analysis, respectively.35,36 

For this calculation, the exposure was transformed from an 
ordinal categorical variable into a continuous variable, composed 
of a series of numerical values between 0 and 1 that represented 
the median of the cumulative interval in each category. Each new 
value was used in the related regression models according to the 
numerical score, which represented the proportional size of the pop-
ulation in each category, taking into account the information from 
all simultaneous levels and the relative positions of the value within 
the population scale.

In this manner, SII and RII provide measurements of the rela-
tionship between socioeconomic status and the health outcome 
that are more reliable. Since 2013, the World Health Organization 
has recommended that SII and RII should be used as indicators for 
reporting on health inequalities. These indices make the notions 
of excess and relative risk between two hypothetical extremities 
more reliable and comprehensible than do the traditional measure-
ments (odds ratios, OR, and relative risk, RR), through log-linear 
and linear models, respectively.36,37 

All analysis were performed using the R statistical package (ver-
sion 3.3.1) and P-values < 0.05 were defined as statistically significant.

RESULTS
All of the 3,251 subjects at the baseline answered the ques-
tions about their educational level and filled out the morbidity 
inventory. 107 subjects did not provide information about their 
tobacco status and 52 did not have their abdominal circumfer-
ences measured, thus totaling 159 subjects with missing data. 
There were no differences between these 159 subjects and the 
other 3,092 regarding educational attainment and the prevalence 
of multimorbidity. Therefore, we considered this to be a situa-
tion of random missing data. Hence, the analytical sample com-
prised 3,092 subjects aged between 24 and 69 years. There were 
1,378 men (44.6%) and 1,714 women (55.4%), with average ages 
of 41.3 years (95% confidence interval, CI  40.9-41.8) and 42.5 
years (95% CI: 42.2-42.9), respectively.

The women had higher educational levels than the men and 
for both sexes, people with high levels of education tended to be 
younger. The women had a lower rate of tobacco use, such that 
39.8% of them had used it during their lifetime, versus 45.1% of 
the men. However, obesity was more common among the women 
(43.6%) than among the men (24.2%). The prevalence of multimor-
bidity was 27.3% among the men and 37.8% among the women. 
These data are summarized in Table 1. 

The associations between educational level and presence 
of chronic conditions according to sex are shown in Table 2. 
Hypertension, dyslipidemia, repetitive strain injury and osteo-
muscular problems were the most common chronic conditions 
reported by both men and women. Every condition analyzed in 
this study, except repetitive strain injury, showed a significant 
linear trend among the women, such that these conditions were 
always more prevalent among those with low educational levels. 
The men showed a less pronounced trend among educational lev-
els, which was statistically significant only for hypertension, dia-
betes, coronary heart disease, repetitive strain injury and peptic 
ulcer. Stroke and thyroid disease did not present any trend among 
the men and very low prevalence as well. Subjects in the highest 
education categories were less exposed to tobacco over the courses 
of their lives, with the same linear trend for both sexes. The same 
educational gradient was observed in relation to obesity among 
the women, but not among the men. 

The association between educational level and multimorbidity 
differed between the men and women and can be seen in Table 3. 
The women showed a linear gradient across the educational lev-
els, such that those with incomplete elementary school presented 
more than twice the chance of occurrences of multimorbidity in 
relation to those who had done postgraduate studies (OR = 2.77; 
95% CI: 1.61-4.91). On the other hand, the men did not show any 
gradient in the age-adjusted model, such that there was a lower 
chance of multimorbidity among those with incomplete and com-
plete elementary school, but this was not statistically significant.

General Men Women
N

3,092
%

100
N

1,378
%

44.6
N

1,714
%

55.4
Age

Mean
42.00

(41.70-42.30)
41.33

(40.9-41.8)
42.55

(42.2-42.9)
Minimum-maximum 24-69 24-68 25-69

Education
Postgraduate 515 16.7 170 12.3 345 20.1
Complete university 803 26.0 325 23.6 478 27.9
Incomplete university 433 14.0 204 14.8 229 13.4
Complete high school 659 21.3 306 22.2 353 20.6
Incomplete high school 274 8.9 145 10.5 129 7.5
Complete elementary 178 5.8 96 7.0 82 4.8
Incomplete elementary 230 7.4 132 9.6 98 5.7

Tobacco exposure
Smoker 675 21.8 335 24.3 340 19.8
Former smoker 629 20.3 286 20.8 343 20.0
Never smoker 1,788 57.8 757 54.9 1,031 60.2

Obesity
Obese 1,082 35.0 334 24.2 748 43.6
Non-obese 2,010 65.0 1,044 75.8 966 56.4

Table 1. Descriptive analysis on the Pró-Saúde study baseline (1999-2001), 
Rio de Janeiro
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Since obesity and smoking were influenced by socioeconomic 
position and had an impact on the occurrence of the outcome, they 
were considered, along with age, to be potentially intervening factors 
in the relationship between education and multimorbidity. However, 
their presence in the age-adjusted models only slightly decreased the 
association between low educational level and occurrences of multi-
morbidity among the women. Among the men, the same pattern of 
no tendency across the social gradient was observed. Although the 
women had higher prevalence of obesity and a marked gradient across 
all educational levels, the point estimate of its effect on occurrences 
of multimorbidity was greater among the men (for men, OR = 2.19; 
95% CI: 1.65-2.90; versus for women, OR = 1.90; 95% CI: 1.51-2.39). 
The opposite association was seen in relation to tobacco exposure, 
such that the men presented higher prevalence, but the association 

with multimorbidity was statistically significant only among the 
women (for men, OR = 1.27; 95% CI: 1.01-1.59; versus for women, 
OR = 1.20; 95% CI: 0.91-1.59). 

SII and RII were then calculated using the same models. 
For the women, the excess multimorbidity at the lowest edu-
cational level was 22%, in comparison with the highest level 
(SII = 22.03; 95% CI: 14.2-29.8). In relative terms, there was a three 
times greater chance of presenting multimorbidity at the lowest 
extremity in relation to the highest educational level (RII = 2.97; 
95% CI: 1.94-4.54), thus showing that there was a high level of 
inequality among the women in this population. For the men, after 
adjustment for age, smoking status and obesity, there was no sta-
tistical difference in either index across the population (RII = 0.74; 
95% CI: 0.45-1.23; and SII = -3.4; 95% CI: -11.6-4.8).

Total
Educational level

P-valuePostgraduate 
studies

Complete 
university

Incomplete 
University

Complete 
high school

Incomplete 
high school

Complete 
elementary

Incomplete 
elementary

Men
Hypertension 28.2 27.6 17.2 28.4 30.7 37.9 31.2 36.4 < 0.001
Diabetes 5.5 4.7 1.5 2.9 6.5 9.7 9.4 10.6 < 0.001
Dyslipidemia 22.0 25.9 18.1 19.6 21.9 28.3 21.9 23.5 0.37
Coronary heart disease 2.4 1.8 0.9 1.0 2.0 2.1 8.3 6.1 < 0.001
Stroke 0.6 1.2 0.6 0.0 0.3 0.0 3.1 0.0 0.95
Lung condition 2.1 2.3 2.5 2.4 2.0 2.1 2.1 0.8 0.31
Peptic ulcer 5.3 2.3 3.1 4.4 4.9 9.7 11.5 7.6 < 0.001
Cholecystitis 2.2 3.5 1.5 2.0 1.3 2.8 4.2 2.3 0.78
Repetitive strain injury 10.3 12.3 12.6 11.3 9.5 10.3 4.2 6.8 < 0.001
Osteomuscular 7.8 8.2 5.2 4.4 9.1 11.0 8.3 12.1 0.01
Thyroid disease 0.4 0.0 0.6 0.5 0.3 0.7 1.0 0.0 0.86
Tobacco exposure 45.1 37.6 30.5 34.8 48.0 60.0 70.8 64.4 < 0.001
Obesity 24.2 27.1 18.5 27.9 26.1 24.8 22.9 25.0 0.55
Multimorbidity 23.7 22.9 17.5 22.1 23.8 33.1 27.1 28.8 0.002

Women
Hypertension 30.6 14.8 18.4 30.1 36.0 48.1 67.1 74.5 < 0.001
Diabetes 4.9 1.7 2.5 3.5 5.1 10.1 15.8 14.3 < 0.001
Dyslipidemia 24.0 19.1 21.1 24.9 21.8 31.0 30.5 46.9 < 0.001
Coronary heart disease 2.6 1.4 1.3 0.4 2.5 70. 6.1 10.2 < 0.001
Stroke 0.7 0.3 0.2 0.4 0.8 2.3 2.4 1.0 0.009
Lung condition 4.7 2.9 3.6 5.7 4.2 10.8 4.9 8.2 0.002
Peptic ulcer 5.5 3.2 4.6 3.9 6.5 9.3 12.2 8.2 < 0.001
Cholecystitis 6.2 5.2 4.6 5.2 6.5 5.4 15.8 12.2 < 0.001
Repetitive strain injury 23.6 22.3 19.2 32.3 25.2 23.3 20.7 25.5 0.25
Osteomuscular 1.6.0 7.2 8.6 14.8 19.3 22.5 39.0 46.9 < 0.001
Thyroid disease 4.9 6.1 6.3 3.1 3.1 7.0 3.7 3.1 0.08
Tobacco exposure 39.8 33.9 35.6 38.9 41.6 59.7 45.1 46.9 < 0.001
Obesity 43.6 32.8 34.1 41.9 51.0 54.3 67.1 72.4 < 0.001
Multimorbidity 34.2 22.6 21.7 33.6 37.7 51.9 68.3 72.4 < 0.001

Whole population
Multimorbidity 29.5 22.7 20.0 28.2 31.2 42.0 46.1 47.4 < 0.001*

Table 2. Prevalence of morbidities, tobacco exposure, obesity and multimorbidity according to educational level at the Pró-Saúde study 
(PSS) baseline (1999-2001), Rio de Janeiro (RJ), Brazil

*P-value for linear trend.
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DISCUSSION
To the best of our knowledge, this was the first study to describe 
the impact of educational inequality on multimorbidity in an 
adult population in Brazil. Despite difficulties that have been 
mentioned in systematic reviews regarding comparisons of the 
prevalences of multimorbidity in different countries,7,38 the prev-
alence of multimorbidity of 33.1% that we observed in our study 
was close to the prevalences found in developed countries such 
as the Netherlands,39 Canada13 and Australia,40 but it was consid-
erably higher than in other LMIC countries.19-21

As expected, the prevalence of multimorbidity increased 
with age and was higher among women than among men, across 
educational levels. Both obesity and smoking status showed high 
prevalence in the study population and these had significant 
relationships with the outcome, albeit in different ways. The 
men tended to be more exposed to tobacco over the course of 
their lives, but the effect of tobacco exposure on multimorbid-
ity was perceived especially among the women. On the other 
hand, the women tended to be more obese, with a clear social 
gradient, but the effect of obesity on multimorbidity was stron-
ger among the men. This kind of information is very important 
for understanding the paths that are followed until occurrences 
of multimorbidity are observed.

Hypertension, dyslipidemia, repetitive strain injury and osteo-
muscular problems were the most prevalent chronic conditions 
reported both by men and women. However, regarding the dis-
tribution of these problems across the different socioeconomic 
statuses, the women showed marked trends towards high preva-
lence of almost every chronic condition, among those at the lowest 
educational level, except in relation to repetitive strain injury and 

thyroid diseases. Among the men, this trend was only noticeable in 
relation to hypertension, diabetes, coronary heart disease and peptic 
ulcer, but not with the same intensity as seen among the women. 
Stroke showed very low prevalence in this study, thus making it 
impossible to infer any tendency across the population.

The association between educational level and multimorbid-
ity differed substantially regarding sex in the multivariate adjusted 
models. Among the women, there was a monotonic and inverse 
linear trend between educational level and occurrences of multi-
morbidity, with a threefold greater chance (RII = 2.97; 95% CI: 1.94-
4.54) of the outcome between the extremities of schooling. The SII 
revealed that there was excess prevalence of multimorbidity of 22% 
among the women at the lowest educational level. 

Education is a lifelong process and a lack of opportunities 
for receiving education represents a considerable disadvantage 
for children’s health.41 People who are less educated and/or spent 
their childhoods living in poor socioeconomic conditions have 
worse health outcomes than do people who had access to educa-
tion, enjoyed good housing conditions and did not experienced 
food insecurity during the first years of their lives. The major 
concern of the WHO Commission on Social Determinants of 
Health42 is that developing countries have a considerable educa-
tional gap between rich and poor people, and an even larger gap 
between men and women. 

Our results agree with those observed in several other studies, 
in which educational inequality played an important role in the 
development of multimorbidity.20,43-45 But the remarkable fact in 
the present study is that this trend was detected only among women. 
Among men, no trend across the social gradient was observed 
(RII 0.74; 95% CI: 0.45-1.23; and SII = -3.4; 95% CI: -11.6-4.8). 

Women Men

Age-adjusted
Multivariate adjusted

OR (95% CI)
Age-adjusted

Multivariate adjusted
OR (95% CI)

Obesity 1.90* (1.51-2.39) 2.19* (1.65-2.90)
Tobacco 1.27* (1.01-1.59) 1.20 (0.91-1.59)
Education

Postgraduate studies 1 1 1 1
Complete university 0.85 (0.60-1.0) 0.83 (0.59-1.19) 0.84 (0.53-1.37) 0.90 (0.56-1.47)
Incomplete university 1.92† (1.29-2.85) 1.79* (1.21-2.68) 1.15 (0.69-1.91) 1.11 (0.66-1.86)
Complete high school 1.43‡ (1.01-2.05) 1.33 (0.92-1.90) 0.90 (0.57-1.44) 0.91 (0.57-1.46)
Incomplete high school 2.05† (1.30-3.24) 1.85† (1.16-2.94) 1.24 (0.74-2.09) 1.26 (0.74-2.15)
Complete elementary 3.6* (1.74-5.46) 2.75* (1.56-4.92) 0.66 (0.36-1.21) 0.69 (0.37-1.28)
Incomplete elementary 2.77* (1.61-4.91) 2.47* (1.42-4.40) 0.68 (0.39-1.19) 0.70 (0.40-1.24)

Slope index of inequality 22.03* (14.2-29.8) -3.4 (-11.6-4.8)
Relative index of inequality 2.97* (1.94-4.54) 0.74 (0.45-1.23)

Table 3. Age and multivariate adjusted odds ratio (OR, 95% confidence interval [CI]) and slope index of inequality and relative index of 
inequality for multimorbidity according to educational level among men and women at the Pró-Saúde study baseline (1999-2001), Rio 
de Janeiro (RJ), Brazil

P-value: * ≤ 0.001; †≤ 0.01; ‡≤ 0.05.
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It was beyond the scope of the present study to explore the 
singularities of the prevalence, determinants and burden of mul-
timorbidity relating to differences between the sexes. Nonetheless, 
the findings showed different effects on the outcome from expo-
sures and interve nients, which raises some important questions 
about this subject, especially relating to the way in which mea-
surements are made. 

We could easily infer from our data that educational inequality 
is unrelated to occurrences of multimorbidity in the male popu-
lation. However, recent evidence in the literature14,20,44 shows that 
this statement lacks plausibility. This makes us look at this issue 
from another angle, which is: why did the women in this study 
show a monotonic and inverse linear trend between educational 
level and the presence of multimorbidity, but the men did not?

The prevalence of multimorbidity is absolutely intertwined 
with the way in which it is measured. Differences within38 and 
between similar countries28 can sometimes be of considerable 
magnitude in different studies. One possible explanation for 
this sex-related pattern concerns the historical time at which 
the data were collected. Between 1999 and 2001, i.e. the period 
during which the PSS baseline data were collected, the city of 
Rio de Janeiro already had a very extensive hospital network, 
albeit disorganized and disjointed with the fledgling system of 
primary healthcare. At that time, the Family Health Strategy 
(Brazilian federal policy for primary healthcare) coverage in 
the municipality was only 3%, which was the lowest among 
Brazilian state capitals.46 If access is the first attribute of pri-
mary healthcare,47 knowing the way in which these individuals 
accessed and used the reference healthcare services (if they had 
any) may be crucial for interpreting our findings. 

Contact with a healthcare service is essential for a diagno-
sis to be made. The way in which morbidities are commonly 
measured, i.e. by asking “Have you ever been informed by any 
physician that you had...?”, makes it impossible for a person 
with no access to health services to answer this question. This 
would not be a matter of such concern if equity between the 
sexes regarding access to healthcare services existed, but this 
was not the case in Brazil in 200148 and it is not the case in 
many LMIC,42,49 where specific health interventions like cer-
vical cancer screening, prenatal care, contraception and child 
care may provide selective access for women, but not for men. 
Thus, women are more exposed to healthcare providers and 
they are therefore more likely to be diagnosed with a chronic 
condition. For example, the prevalence of multimorbidity was 
found to be only 4% among South African adults and 70% of 
them were women.19

For this reason, considering that the construct of multimor-
bidity measures not only the current health status of a popula-
tion but also the health inequalities inherent to the healthcare 

system, it is crucial to understand the complexity of this phe-
nomenon. Moreover, beyond these absolute inequalities, there is 
a relative difference among people relating to the way in which 
they interact with healthcare services, and this relates both to 
healthcare professionals and to patients. From this angle, the 
concept of “multimorbidity”, which is thought to be a good way 
to capture the current status of chronic conditions in a popula-
tion, ends up also capturing the relationship between individ-
uals and the healthcare services. 

In addition to the inequalities in healthcare access that 
lead to differences in the prevalences of chronic conditions 
and multimorbidity between men and women, it may be also 
possible that these outcomes could have a closer relationship 
with women than with men. There is some evidence suggest-
ing that people tend to develop different morbidity patterns, 
depending on their sex.31 Women might be more prone to 
develop chronic conditions that lead them to frailty and func-
tional disability, while men could tend to develop chronic con-
ditions that shorten their lives, i.e. leading them to premature 
death. If this is the case, different diseases would form the 
conditions of multimorbidity observed for each sex, but there 
would not be any differences in prevalence. This subject was 
not the focus of our study but, even if this phenomenon were 
to occur in this population, it would not explain why we did 
not see the same gradient of multimorbidity among men and 
women across educational levels.

Gender needs to be studied at least as an effect modifier, because 
of its different relationship with the outcome and the underlying way 
in which it is measured. The same reasoning applies to describing 
the healthcare system within which studies on multimorbidity are 
conducted. If there is a difference in the accessibility of healthcare 
services between men and women in a population, thereby repre-
senting an absolute inequality in health, the data analysis needs to 
be stratified according to sex. With unequal access to healthcare ser-
vices, inferences about multimorbidity cannot be made in the same 
way that is done in studies conducted in high-income and countries 
and in those with strong primary healthcare. Nonetheless, we can 
use such inferences to take a better look at healthcare services and 
socioeconomic inequalities. 

CONCLUSION
The evidence gathered here is consistent with what is available 
in the literature, and it shows that educational inequality is an 
important determinant for the development of multimorbid-
ity. However, contrary to findings from studies conducted in 
wealthier countries, men and women experienced this associa-
tion differently, thus highlighting that gender needs to be taken 
into consideration as a potential effect modifier in future stud-
ies on multimorbidity.
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