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Short abstract

The probability of suffering from more than one disease or health condition increases with age. However,
one important research question left to answer is whether gender and socioeconomic differences in
multimorbidity remained the same over time, converge or diverge. Our research aim is, therefore, to
obtain for different population groups an accurate picture of the prevalence in multimorbidity from key
chronic conditions in Spain.

Data are drawn from the 2006 and 2017 rounds of the Spanish National Health Survey (ENSE). We
define comorbidity as suffering from at least 3 chronic conditions. We analyse prevalence rates of each
condition for the total, the multimorbid and the non-multimorbid samples and relative risks for
multimorbidity. The prevalence of 3-way disease combinations was then estimated and if they were
greater than the expected prevalence. Lastly, a principal component analysis was performed. Analyses
were done for the total population aged 60-89, by sex and educational attainment.

Results show that multimorbidity slowly expanded between 2006 and 2017 with widening educational
differences. Prevalence of multimorbidity was highest for those suffering from digestive-related
conditions and lowest among hypertension, cholesterol and obesity sufferers. Osteoarthrosis,
hypertension and back pain dominated the most common triadic combinations in 2017, although men
also saw increases in cholesterol and diabetes.

Any change in the prevalence of multimorbidity is essential information for future health and health
care planning in an ever-growing elderly population, whereby specific focus needs to be given to gender
and socioeconomic differences as they represent additional public health challenges.
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Extended Abstract

Introduction

In Spain, like in most other low-mortality countries, life expectancy has steadlity increased over the last
decades and it is currently one of the highest worldwide. Characteristic of this development is that deaths
are progressively occuring at older ages, which has also led to important changes in the type of diseases
and chronic conditions people are suffering from, a development that can perhaps be best described by
the theory of the epidemiological transition’2. One of the key concerns with increasing longevity is
whether the additional years of life that modern societies have gained are spent in good health or if
morbidity is becoming more prevalent. If mortality declines but morbidity remains constant or increases,
the socio-economic burden will also increase and will put pension systems, welfare states, care supply
and public health policies under severe strain. Back in the late 1970s and early 1980s several authors
postulated competing theories on the dynamics of morbidity and mortality, which have been used as
reference in many subsequent empirical studies. On the one hand, there are those who argue that low-
mortality countries are undergoing a compression of morbidity, therefore suggesting that “the age at
first appearance of aging manifestations and chronic disease symptoms can increase more rapidly than
life expect” 2. In contrast, other authors have posited that increases in life expectancy are accompanied
by increases in the time lived with morbidity, even predicting a pandemic of chronic diseases —or
expansion of morbidity— through the progress in medical care extending the life of those already with
disease and disability*®. In a third intermediate scenario —known as the “dynamic-equilibrium”— life
expectancy increases are accompanied by proportional increases in the years of live lived in good health
(e.g. free of morbidity/disability)®. In addition, severe disability decreases, while mild and moderate
disability increases because the rate of disease progression slows down.

So far, in low-mortality countries the evidence supporting the different hypotheses is mixed as no clear
pattern has been observed between life expectancy (LE) and disease- or disability-free life expectancy
(DFLE)**. This is partly because results depend on several factors, including the morbidity measures
that is used to calculate DFLE (e.g., disability, chronic conditions), country and period of time.
Regarding Spain in the context of the morbidity compression, expansion or dynamic equilibrium debate,
Spain appears to follow the trend between expansion and equilibrium. Despite declines in the prevalence
of severe disability among older people during the 1990s'*15, self-care disability among women actually
underwent a sharp rise'3. From 1997 to 2010 expansion in morbidity was the norm due to an earlier age-
specific onset of disease (especially from cancer and heart disease) and an increase in life expectancy?®.
The most recent data suggest a continuation in this trend, as both disability and chronic disease have
increased 178 especially among the lower educated'’.

It therefore appears that mortality has been partially replaced by morbidity. We know that functional
ability declines with age as chronic disease, disability and dependency is disproportionally confined to
the last 15 years of life!®?°, although trends in disease- or disability-free life expectancy are nonuniform
despite life expectancy at age 65 having steadily increased over the last half a century”1°2, In addition,
when the epidemiological transition is studied, single cause-of-death groups (see e.g.?* for Spain) or the
presence of absence of a or any disease (see e.g.1”8 for Spain) tend to be analysed, rather than multiple
causes of death or chronic conditions/diseases. Moreover, while health inequalities continue to exist
between men and women and social classes'’, in the context of the morbidity expansion or compression
debate, these are also often neglected despite a rise in socioeconomic health differences in our current
ageing society.

In this context, the main objective of our this paper is to analyse trends in the prevalence of
multimorbidity among older people, defined here as the presence of at least three chronic conditions. In
doing so, we also take special interest in assessing gender, age and socioeconomic health differences.



A comparison between 2006 and 2017 in total, gender and educational differences in multimorbidity
of chronic diseases among the older population in Spain. Spijker, Renteria, Zueras

Data and method

Data come from the 2006 and 2017 Spanish health surveys. 2006 is the first year for which there is a
comparable list of chronic conditions that can be compared with a recent period. We did not use data
from the last health survey that was held (2019/20) because a portion of the respondents was interviewed
during the COVID-19 pandemic. Individuals were considered to have a chronic condition if they
reported having been diagnosed and suffered from the condition during the last 12 months. We define
comorbidity as suffering from at least 3 chronic conditions from the list of 20 conditions used for our
analysis (see Appendix Table 1). This threshold has also been used in other studies?24,

Prevalence rates were calculated for the total, the multimorbid (mm-sample) and the non-multimorbid
samples (nmm-sample) as well as the relative risks (RR) for each chronic condition associated with
multimorbidity. Subsequently, the prevalence of the most common 3-way disease combination was
estimated and whether these observed prevalences were greater than the expected prevalence (obtained
by multiplying the prevalences of each single condition).

Lastly, a principal component analysis of the 20 chronic conditions was performed with a varimax
rotation as a way to simplify the complexity of relations between the different chronic conditions into a
reduced set of factors. Factors were selected based on Eigenvalues greater than one and the criterion for
variable factor loadings was set at >0.30.

Results

There was no overall change in multimorbidity between 2006 and 2017 when considering the overall
percentage, i.e. 6 out of every 10 persons aged 60-89 years was comorbid in both years. However, when
we consider men and women separately levels are substantially lower for men although prevalence
increased over time by 3 percentage points (53% in 2017), while it decreased by 2 percentage points
among women (66% in 2017), thus reducing the gender gap to some extent. Considering age- and sex-
specific changes, multimorbidity among the young-old declined but the increasing gradient by age was
steeper in 2017. As a result, from age 64 in the case of men and from age 70 among women,
multimorbidity was higher in 2017 than in 2006. The observed changes were not, however, uniform
across educational levels, as increases over time occurred mainly among lower-educated men. Indeed,
among higher-educated Spanish women a light decline can be observed (Figure 2).

We then estimated the average number of conditions among multi-morbid and non-multimorbid
individuals by sex and educational level (Table 1). Results showed that among those suffering from at
least three chronic conditions the average number of conditions is, on average, about half a chronic
condition lower among men, although for both sexes the higher the educational level, the fewer chronic
conditions. No noteworthy increases in the number of chronic conditions took place between the two
periods among any educational category, except perhaps among higher educated women (+0.26).
Likewise, the average number of conditions among non-morbid persons is about the same, irrespective
of sex, education and year. Age differences were also analysed, but only a very minor increase over age
could be discerned (results will be in the full paper’s Appendix). We also analysed the prevalence of
multimorbidity for each chronic condition. Prevalence of multimorbidity was highest for those suffering
from digestive-related conditions, i.e. constipation (95.5% in 2017), urinary incontinence (95.1%),
haemorrhoids (94.1%) and gastric & duodenal ulcers (92.6%). In contrast, multimorbidity is lowest
among people suffering from hypertension (80.2%), cholesterol (82.1%) and obesity (82.6%) although
prevalence of multimorbidity is still very high. The full paper will contain a description of the gender,
age and education patterns. Another way to also analyse the association between chronic conditions and
multimorbidity is by comparing the prevalence of each chronic condition between the mm- and non-
mm samples by calculating relative risks (RR). The ranking of these RR are similar, as shown in
Appendix Table 1. Noteworthy is the increase in the RR for multimorbidity for constipation, especially
in the case of men, and gastric and urinary incontinence and duodenal ulcers in the case of women.
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Figure 1. Proportion of the Spanish population  Figure 2. Proportion of the Spanish population
who is multimorbid. 2006 vs 20017 by age & sex. who is multimorbid. 2006 vs 2017 by sex &
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Note: In Figure 2 the proportions are age-standardised to take into account the educational expansion that took place in Spain
between the late 1950s and 1970s (i.e. correcting for the fact there are more older people in the less than primary school category
in 2006 than in 2017, who are also more likely to suffer from 3+ conditions, which permits results to be compared over time).

Table 1. Average number of conditions among (non)multimorbid persons by sex and educational
level (age-standardized).

Men Women
Multimorbid Multimorbid
No Yes No Yes
2006 2017 2006 2017 2006 2017 2006 2017
Total 115 117 4.64 4.60 130 119 534 541
Less than primary school 112 121 494 505 138 132 567 583
Prim/lower sec school 120 120 459 452 129 119 521 5.26
Upper sec/vocational/university — 1.11 115 436 446 120 110 476 5.03

Table 2. Prevalence (prevalence rank) and O/E ratio of the most common 3-way disease

combinations of chronic conditions among 60-89 year-old multimorbid people in Spain. 2006 and

2017. Total and by sex.
- Total | Men Women Total Men Women

Combination

2006 2017 | 2006 2017 2006 2017 [2006 2017 [2006 2017 | 2006 2017

hypertension&osteoarthrosis&back pain | 25.4 (1) 252 (1) [15.2(1) 15.4(3) 30.9 (1 11 1111 12|10 11

) )

hypertension&cholesterol&osteoarthrosis | 16.0 (3) 21.0(2) | 11.0 (4) 15.5(2) 18.9(6) 247(3) 10 10| 10 09 [ 1.0 11
) )
)

cholesterol8osteoarthrosis&back pain | 17.6(2) 20.3(3)|11.7(2) 13.0(6) 21.1(3 111 (12 12 |11 11
hypertension&cholesterol&back pain |12.2(10) 18.1 (4)|8.1 (8) 15.2(4) 14.7(12) 201(4 09 1008 09|10 10

hypertension&cholesterol&diabetes |6.6 (43) 14.3(5 |6.2 (21) 17.9(1) 6.8(64) 11.8(19)| 1.3 15 | 12 14 [ 15 15

osteoarthrosis&back pain&varicose veins | 15.9 (4) 13.9(6 |5.8 (26) 53(38) 21.8(2) 198(5)| 1.3 15|13 19 | 11 12

obesity&osteoarthrosis&back pain | 13.8(7) 13.2(7 5(18 ny1ro12 (11 12 (11 11
( )

14 1515 16 | 12 13

13.0(9 | 9.9 (5) 11) 15.9(9 ) 11 10 | 11 09 [ 1.1 11
hypertension&diabetes&osteoarthrosis |9_3 (17 12.2(10)|6 7(15) 9.8(9) 10.7(22) 13.8(12)| 11 10| 09 09 | 12 12
osteoporosis&back pain&prostate (men) | - | 11.7 (3) 7.3(20) - - 13 12

) )

) ) (

)| 89(7) 7.5(18) 16.7(8) 17.0(

osteoarthrosis&back paindmental health | 5.2 (5) 13.0(8) | 6.3 (20) 44(55) 203 (5) 18.9(
) ( ) )

)
)
)
)
hypertension&obesity&osteoarthrosis | 13.7 (8)
)

Our next step was to analyse the triadic combinations of chronic conditions among multimorbid
individuals (Table 2). The 20 selected conditions provided us with 201/(17!-3!)=1140 combinations.
After sorting them according to the frequency of occurrence in 2017 and considering only the 10 top
ranked combinations for the total population aged 60-89, we observe that triadic combinations that
include osteoarthrosis (8), hypertension (6) and back pain (6) dominate in 2017. While the pattern
changed little between 2006 and 2017 among women, in the case of men, there was a clear shift to more
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multimorbidity associated with hypertension (+4), cholesterol (+4) and diabetes (+2). Age- and
education-specific analysis showed that especially older comorbid men had problems associated with
the prostate in 2006, although among multimorbid individuals this was less so in 2017. Regarding
women, bone diseases, back pain, varicose veins and mental health issues remain important conditions
in the multimorbidity patterns, especially in the case of the lower educated (Appendix Table 2).
Besides the prevalence and prevalence rank order we also estimated the observed to expected ratio of
the most frequent triadic combinations of chronic conditions (see again Table 2). Noteworthy is that to
suffer from the three most frequent triadic combinations (hypertension & osteoarthrosis & back pain,
hypertension & cholesterol & osteoarthrosis and cholesterol & osteoarthrosis & back pain) is actually
very similar than expected based on the prevalence of the individual conditions (O/E ratio between 0.9
and 1.2). On the other hand, especially suffering from osteoarthrosis and backpain together with either
mental health or varicose veins is 1.5 to 1.9 times more likely than what would be expected from
individual prevalences in 2017 the case of men. It also appears that in these instances the ratios increased
over the studied period. In the case of women, the observed risk of suffering from hypertension &
cholesterol & diabetes is 1.5 higher when compared to the expected risk. Interestingly and in line with
what van den Bussche et al?® observed for Germany, the majority of triads with a higher O/E ratio were
combinations with a relatively low prevalence. For the 2017 data none of the 20 triadic combinations
with the highest O/E ratios belongs to the 100 most prevalent combinations suffered by multimorbid
individuals as most have a relatively low prevalence (the highest O/E value was observed for the 87"
ranked osteoporosis & back pain & mental health (2.2)). Conversely, all ten triadic combinations with
highest O/E ratios include constipation as one of the chronic conditions (the highest being haemorrhoids
& migraine & constipation with an O/E ratio of 5.8), while 6 include hemorrhoids and 4 gastric ulcers,
implying that those people with health issues associated with the digestive system are likely to suffer
various related conditions at the same time (see table in full paper).

Lastly, on the multimorbid sample (any respondent with 3 or more chronic conditions) we performed a
PCA on the 20 single conditions as a way ascertain which conditions often “go together”. As the results
in Appendix Table 3 show, in 2006 the 8 components with eigenvalues greater than 1 explains almost
half of the variation in the data. Regarding the first component, factor loadings were particularly high
for osteoarthrosis and chronic back pain and to a lesser extent osteoporosis. Most other components also
contain chronic conditions with high factor loadings that are closely associated. For instance, component
3 contains urinary incontinence and prostate problems, component 4 COPD/asthma and allergies (and
to a lesser extent chronic skin problems) and component 4 haemorrhoids and constipation. With respect
to 2017, there are only 6 components with eigenvalues greater than 1. However, the first component
contains the same three chronic conditions with high factor loadings as in 2006. Component 2 has a
combination of digestive and mental health conditions, while the third component includes hypertension,
cholesterol and diabetes, conditions which in 2006 appeared less important among multimorbid
individuals. In the appendix, separate results for men and women are also shown, while for the full paper
age- and education-specific patterns will also be shown and commented on.

Discussion

Multimorbidity slowly expanded between 2006 and 2017 after the age of 64 in the case of men and age
70 in the case of women, while educational differences are widening. On the other hand, the average
number of conditions among those who are multimorbid did not increase, although women have about
half a chronic condition more than men and the higher educated have fewer than the lower educated.
Prevalence of multimorbidity was highest for those suffering from digestive-related conditions and
lowest among people suffering from hypertension, cholesterol and obesity although prevalence of
multimorbidity is still very high. Regarding the most common triadic combinations of chronic
conditions among multimorbid individuals, osteoarthrosis, hypertension and back pain dominated in
2017, although men also saw increases in cholesterol and diabetes. On the other hand, among all men
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and multimorbid men, in particular, a slight overall decline in the prevalence of chronic prostate
problems took place during the decade period that was analysed. For instance, while in 2006 the triadic
combination osteoporosis & back pain & prostate was ranked third, in 2017 it dropped down to the 20™
place. Likewise, while 30 triadic combinations of chronic conditions included prostate problems in the
top 100 in 2006, this decline to 21 in 2017. Possible reasons for decline in prostate disorders incl better
treatment but also fewer diagnoses. Among multimorbid women, triadic combinations that included
osteoarthrosis, back pain and/or hypertension were the most prevalent, with little change over time.

As Islam et al also state 2, it is difficult to directly compare our findings with other studies because the
results depend on a multitude of factors, including the number and types of diseases included, the
demographic and underlying risk factors of the sample and how the information was obtained.
Nevertheless, by applying various methodological approaches our study contributes to a better
understanding of the association between specific diseases. In particular, by being able to demonstrate
in different ways the importance of the same or similar combination of chronic conditions, it enables
policy makers to be better informed. Moreover, an additional strength of our study has been the
comparison of different periods as well as having repeated the analysis by gender and educational
attainment. The latter is important as different subpopulations are likely to suffer from different health
complexities —especially because the health system remains largely single-illness oriented despite the
prevalence of comorbidity, perhaps with the exception of dementia % (a chronic condition we did not
study)— and despite the fact that this does not address the complex needs of patients with
multimorbidity??. Therefore, as the absolute number of people who suffer some kind of health problem
will exacerbate the pressure on the health care system over the next decades, caused by the influx of the
baby boom generation entering old age. Any change in the prevalence in disease and multimorbidity is
therefore essential information for future health and health care planning in an ever-growing elderly
population. Moreover, their diverse levels of impact across gender and SES groups represent additional
public health challenges for our society.
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Appendix Table 1 List of chronic conditions used in analyses according to prevalence rank order of the total sample in 2017 (%), the prevalence of
the total sample (TS), the prevalence of the multmorbid sample (MMS) and relative risk (RR) for multimorbidity. 2006/7 and 2017 by gender.

Total Men Women Total Men Women

2006/7 2017 2006/7 2017 2006/7 2017 2006/7 2017 |2006/7 2017 |2006/7 2017

TS MMS TS MMS| TS MMS TS MMS| TS MMS TS MMS RR RR RR RR RR RR
1 Hypertension 450 579 477 634|397 544 476 66.3|49.3 600 478 615 22 2.7 22 25 23 3.0
2  Osteoarthrosis 49.2 695 431 624|337 548 279 446|616 780 559 744 36 46 42 50 29 39
3 Cholesterol 275 385 385 524|243 373 380 552|300 393 388 504 35 30 32 30 3.7 32
4 Chronic back pain 385 578 375 559|274 465 28.1 447|475 643 455 63.3 58 5.8 54 4.8 55 6.3
5 Obesity 23.0 31.0 238 328|210 311 225 325|246 309 249 329 27 3.1 29 3.0 26 3.3
6 Diabetes 16.1 21.8 205 295|173 26.1 229 352|151 19.3 184 25.6 28 4.3 3.0 3.9 3.0 6.0
7 Varicose veins 208 309 174 26.2(103 176 87 13.9|29.2 38.6 247 345 5.3 6.8 56 4.8 42 6.8
8 Mental health problems 176 26.8 161 24.3| 94 166 8.8 143|242 328 222 31.0 6.9 6.7 70 55 57 6.4
9 Heart disease 13.7 203 149 216|146 243 165 26.0(129 18.0 135 18.6 52 4.6 47 4.6 83 54
10 Allergies 8.1 122 125 182| 6.1 10.3 9.2 146]| 9.7 133 153 20.7 6.0 4.8 52 47 6.3 45
11 Urinary incontinence 103 16.0 115 18.2| 93 169 9.8 17.0(11.0 155 13.0 18.9 9.2 12.6 9.1 10.2 9.8 16.2
12 COPD/asthma 11.7 173 104 154|139 231 110 175|10.0 139 98 14.0 49 56 47 4.8 76 8.4
13 Osteoporosis 13.7 217 102 156| 3.6 70 21 3.8(21.7 303 170 235 131 7.9 29.1 165 87 58
14 Prostate 93 131 86 122|21.0 356 18.8 30.3 - - - - 35 38 53 5.1
15 Thyroid dysfunction 46 68 81 118| 11 19 25 40| 75 97 129 170 51 47 6.3 56 3.7 36
16 Haemorrhoids 93 145 79 124 78 142 6.0 104|105 147 9.6 13.7 8.8 104 9.0 93 8.6 10.9
17 Migraine 10.7 168 75 113| 6.1 11.0 41 6.8(14.3 20.2 10.3 143 11.0 6.6 79 6.0 119 6.0
18 Chronic skin problems 70 109 74 114| 78 143 74 126| 6.4 89 75 106 84 81 104 8.3 75 83
19 Constipation 102 159 7.2 114| 66 11.0 3.7 6.6|13.1 18.7 10.1 14.6 8.4 141 48 15.8 13.7 115
20 Gastric and duodenal ulcer | 6.0 8.8 4.2 6.5| 6.0 95 3.9 6.4| 6.1 84 45 6.5 45 8.2 39 59 6.6 14.7

Note: These chronic conditions have been diagnosed by a medical doctor and the respondent experienced during the last 12 months. The exception is obesity, as this was
calculated on the basis of weight and height of the respondent, taking a BMI of at least 30 as the definition of obesity. Respondents are 60-89 years old.
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Appendix Table 2. Most prevalent 3-way disease combination (% and rank) among 60-89 year-old multimorbid people. 2016 and 2017. Total and by sex,

age and sex and education and sex.

Total Men Women Men Women
Combination 60-69 70-79 80-89 60-69 70-79 80-89
2006 2017 2006 2017 2006 2017 | 2006 2017 2006 2017 2006 2017 2006 2017 2006 2017 2006 2017
hypertension&osteoarthrosis&back pain 25.1(1) 25.2(1) 15.2(1) 15.4(3) 30.9 (1) 31.8(1)| 16.1(1) 12.2(4) 153 (1) 17.5(3) 127(4) 17.4(1)| 28.6(1) 245(1) 345(1) 347(1) 27.3(1) 37.9(1)
hypertension&cholesterol&osteoarthrosis | 16.0(3) 21.0(2)| 11.0(4) 155(2) 18.9(6) 24.7(3)| 10.4(6) 11.9(6) 13.5(2) 189(2) 7.4(26) 16.0(2)| 18.0(7) 19.0(4) 20.6(6) 28.9(2) 17.1(4) 27.1(2)
cholesterol&osteoarthrosis&back pain | 17.6(2) 20.3(3)| 11.7(2) 13.0(6) 21.1(3) 252(2)] 13.6(2) 12.2(5) 12.1(4) 144(6) 6.3(32) 123(8)| 22.0(4) 227(2) 22.3(3) 284(3) 159(7) 245(3)
hvpertension&cholesterol&back pain [ 12.2(10) 18.1(4) 8.1(8) 152(4) 147(12) 201 (4)] 95(7) 16.1(3) 85(11) 147(4) 36(%) 14.2(5)|148(11) 16.8(7) 16.2(12) 22.6(4) 10.8(17) 213(5)
hypertension&cholesterol&diabetes | 6.6(43) 143(5)| 62(21) 17.9(1) 6.8(64) 11.8(19)] 6.0(18) 17.2(1) 6.9(18) 205(1) 50(51) 14.9(3)| 6.7(61) 7.6(39) 7.3(64)13.4(18) 58(72) 15.3(18)
osteoarthrosis&back pain&varicose veins |15.9(4) 13.9(6)| 5.8(26) 5.3(38) 21.8(2) 19.8 5)| 7.1(15) 4.8(35) 52(47) 56 (46) 3.9(85) 5.7(45)| 23.5(2) 17.6(5) 22.4(2) 20.3(5) 16.2(6) 22.3(4)
obesity&osteoarthrosis&back pain |13.8(7) 13.2(7)| 8.9(7) 75(18) 16.7(8) 17.0 7)| 12.6 (3) 6.9(17) 6.5(23) 9.1(17) 5.0(53) 6.1 (44)| 18.6 (6) 16.9(6) 17.5(8) 18.1(8) 9.9(19) 15.7 (14)
osteoarthrosis&back pain&mental health | 15.2(5) 13.0(8)| 6.3(20) 4.4(55) 20.3(5) 18.9(6)| 7.6(11) 34(71) 53(46) 5.1(56) 53(46) 5.0(59) 222(3) 19.1(3) 19.8(7) 18.0(9) 17.3(3) 19.7(7)
hypertension&obesity&osteoarthrosis | 137(8) 130(9)| 9.9(5 8 (1) 15.9 (9) 15.9(10)| 10.6(5) 8.0(15) 10.7(6) 11.2(10) 6.3(33) 6.3 (42)| 16.3(9) 14.7(9) 17.4 (10) 17.9 (10) 115 (15) 14.9 (20)
hypertension&diabetes&osteoarthrosis | 9.3(17) 122(10)| 6.7 (15) 9.8(9) 10.7(22) 13.8(12)| 5.3 30 7(18) 7.3(13) 12.4(9) 89(16) 11.5(1)| 9.1(36) 8.4(32) 12.9(17)15.7 (11) 9.3(23) 18.7 (10)
hypertension&cholesterol&obesity | 7.430) 12.1(11)| 7.1 (12) 132(5) 6(52) 11.3(23)| 9.4 (8) 164(2) 6.9(17) 144(5) 1.7(173) 52(52)| 7.9(52) 10.9(17) 85 (49) 12.1(25) 4.9(95) 1.0 (32)
osteoporosis&back pain&prostate (men) | | 11.7(3) 7.3(20) |11.0 ) 47(37) 109(5) 75(24) 14.8(1) 11.7 (9)|
< prim prim/lo sec  hisec vocluni| <prim prim/lo sec  hisec voc/uni
2006 2017 2006 2017 2006  2017| 2006 2017 2006 2017 2006 2017
hypertension&osteoarthrosis&back pain 19.3(1) 18.2(3) 13.7(1) 16.3(2) 13.1(1) 10.7 (6) 337(1) 39.5(1) 30.9(1) 29.8(1) 18.4(2) 20.1(1)
hypertension&cholesterol&osteoarthrosis | | |14.5(4) 19.0(1) 9.3(5) 154 (4) 105(4) 12.1( )| 21.3(5) 31.6(2) 18.4(7) 22.1(3) 11.3(8) 16.9(3)
cholesterol&osteoarthrosis&back pain | | |13.3(5) 152(5) 11.1(2) 13.3(5) 11.0(2) 10.3 8)| 237(3) 30.1(3) 20.1(5) 23.2(2) 15.2(3) 20.0(2)
hypertension&cholesterol&back pain | | |11.6(9) 17.9(4) 58(21) 159(3) 8.9(5) 10.7 5)| 17.3(11) 24.4(4) 13.7 (14) 18.5(5) 8.8(17) 14.9(4)
hypertension&cholesterol&diabetes | | |6.9(31) 18.4(2) 6.6(12) 18.5(1) 3.9(62) 164(1)| 9.9 (41) 16.9 (16) 5.5(78) 9.9(21)1.0(183) 5.8(52)
osteoarthrosis&back pain&varicose veins | | |5.9 (48) 6.9(48) 5.6(24) 5.3(34) 6.1(18) 7)| 239(2) 240(5) 21.5(2) 189(4) 14.4(4) 12.8(5)
obesity&osteoarthrosis&back pain | | |12.1 (8) 10.6(15) 7.6(7) 7.7(17) 7.8(6) 41)| 20.4 (6) 22.0(8) 15.7(8) 15.6(8) 6.1(33) 9.6(16)
osteoarthrosis&back pain&mental health | | |6.7(38) 6.3(57) 6.5(13) 4.4(51) 5.1(32) 97)| 21.7(4) 238(6) 20.5(4) 17.5(6) 14.1(5) 11.7(7)
hypertension&obesity&osteoarthrosis | | | 13.1(6) 11.1(12) 10.0(4) 9.1(14) 47(41) 6.0(20)| 19.0(9) 20.9(10) 153 (9) 14.1(9) 6.3(30) 9.4 (17)
hypertension&diabetes&osteoarthrosis | | | 87(17) 133(7) 72(8) 9.2(13) 27(94) 7.4(10)[13.8(18) 21.2(9) 9.2(30) 11.2(17) 5.8(40) 4.6(77)
hypertension&cholesterol&obesity | | |8.5(20) 13.2(8) 6.0(16) 13.2(6) 7.7(8) 13.0(3)| 10.5(35) 14.1(28) 6.2(65) 9.7(23) 3.2(103) 10.0 (13)
osteoporosis&back pain&prostate (men) | | | 14.6(3) 10.9(14) 10.4(3) 6.7(23) 10.8(3) 4.9 (33)|




A comparison between 2006 and 2017 in total, gender and educational differences in multimorbidity of chronic diseases among the older population in Spain.
Spijker, Renteria, Zueras

Appendix Table 3a. Loadings with values >0.3, communalities, eigenvalues and % cumulative variance of components for the multimorbid sample (ages
60-89). 2016 and 2017. Total population aged 60-89 and by sex.

a. Total population 2006 2017
Component Commu- Component Commu-

Chronic condition 1 2 3 4 5 6 7 8 nality 1 2 3 4 5 6 nality
Hypertension 0.510 0.380 0.603 0.391
Cholesterol 0.570  0.419 0.584 0.517
Heart disease 0.672  0.564 0.385 0.279
Diabetes 0.444 0.348 0.613 0.408
COPD/asthma 0.714 0.597 0.534 0332  0.442
Urinary Incontinence 0.779 0.679 0.611 0.489
Haemorrhoids 0.784 0.630 0.643 0.436
Thyriod dysfunction 0.651 0.489 0.268
Obesity 0.709 0.619 0.751  0.599
Osteoporosis 0.528 0.395 0.528 0.381
Osteoarthrosis 0.721 0.546 0.752 0.583
Chronic back pain 0.708 0.536 0.659 0.473
Mental health problems 0.622 0.454 0.516 0.322
Migraine 0.567 0.358 0.339 0.191
Prostate 0.671 0.601 0.572 0.508
Varicose veins 0.576 0.393 0.331  0.260
Alergies 0.672 0.517 0.692 0.543
Gastric and duodenal ulcer 0.604 0.520 0.354 0.214
Chronic skin problems 0.304 0.328 0.582 0.373
Constipation 0.674 0.496 0.606 0.400
Eigenvalue 1933 1420 1191 1166 1.081 1.048 1.021  1.009 2091 1378 1253 1165 1126 1.067

% cumulative variance 9.7 16.8 22.7 285 34.0 39.2 443 49.3 10.5 17.3 23.6 29.4 35.1 40.4
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Appendix Table 3b. Loadings with values >0.3, communalities, eigenvalues and % cumulative variance of components for the multimorbid sample (ages
60-89). 2016 and 2017. Total population aged 60-89 and by sex.

b. Men 2006 2017

Component Component
Chronic condition 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Hypertension 0.388 0.378 0432
Cholesterol 0.511 0.632 0.420
Heart disease 0.763 0.607 0.693 0.509
Diabetes 0.502 0.464 0.362
COPD/asthma 0.678 0.523 0.547 0.570
Urinary Incontinence 0.754 0.590 0.364 | 0.645 0.580
Haemorrhoids 0.701 0.537 0.649 0.542
Thyriod dysfunction 0.516 0.476 0.456 0.459 0.554
Obesity 0.429 0.620 | 0.447
Osteoporosis 0.522 0.339 0.650 0.531
Osteoarthrosis 0.680 0.501 0.762 0.608
Chronic back pain 0.688 0.502 0.696 0.554
Mental health problems 0.597 0.309 0.488 0.551 0.500
Migraine 0.656 0.520 0.461 0.351
Prostate 0.825 0.691 0.799 0.656
Varicose veins 0.616 | 0.481 0.310 0.455 | 0.466
Alergies 0.509 0.488 0.361 0.317 0.577
Gastric and duodenal ulcer 0.518 0.322 0424 0.536
Chronic skin problems 0.485 0.298 0.642 0.464
Constipation 0.551 0.312 0.434 0.586 0.397
Eigenvalue 1892 1384 1225 1150 1141 1.056 1.031 1.018 1922 1379 1243 1172 1136 1.086 1.063 1.053

% cumulative variance 9.5 164 225 283 340 392 444 495 9.6 165 227 286 343 397 450 503
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Appendix Table 3c. Loadings with values >0.3, communalities, eigenvalues and % cumulative variance of components for the multimorbid sample (ages
60-89). 2016 and 2017. Total population aged 60-89 and by sex.

c. Women
Commun-

Component ality Component Commun-
Chronic condition 1 2 3 4 5 6 7 1 2 3 4 5 6 7 alty
Hypertension 0.537 0.389 0.590 0.387
Cholesterol 0.723 0.545 0.616 0.564
Heart disease 0.301 0.393 0.351 0.709 0.523
Diabetes 0.540 0.397 0.624 0.461
COPD/asthma 0.738 0.600 0.552 0.315 0.447
Urinary Incontinence 0.479 0.386 0.430 0.374
Haemorrhoids 0.750 0.590 0.670 0.499
Thyriod dysfunction 0.573 | 0.413 0.509
Obesity 0.608 0.529 0.799 | 0.667
Osteoporosis 0.564 0.406 0.495 0.489
Osteoarthrosis 0.675 0.522 0.761 0.596
Chronic back pain 0.668 0.495 0.697 0.521
Mental health problems 0.520 0.320 0.434 0.301 0.364
Migraine 0.580 0.380 0.353 0.385
Varicose veins 0.586 | 0.414 0.389 0.270
Alergies 0.716 0.566 0.736 0572
Gastric and duodenal ulcer 0.466 0.465 0.341 0414 0.354
Chronic skin problems 0468 | 0.335 0.598 0.479
Constipation 0.737 0.562 0.658 0.454
Eigenvalue 1.840 1290 1191 1171 1.094 1.056 1.022 1900 1.391 1251 1192 1.108 1.055 1.016

% cumulative variance 9.7 16.5 22.7 289 34.7 40.2 45.6 10.0 173 239 30.2 36.0 416 469



