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Summary. Patients who have had an acute myocardial infarc-
tion (AMI) are at increased risk of mortality and morbidity. 
International guidelines agree on the use of a combination of 
the following evidence-based (EB) drugs for an effective sec-
ondary prevention: antiplatelets, β-blockers, angiotensin-
converting-enzyme inhibitors/angiotensin II receptors block-
ers and statins. The benefits of chronic polytherapy in reducing 
cardiovascular diseases and mortality have been clearly shown. 
EB polytherapy for secondary cardiovascular prevention is 
equally effective in both genders. However, observational 
studies reported poor adherence in female patients. A real-
world study on the adherence to polytherapy in the two years 
following the first AMI was carried out in two Italian Regions: 
Lazio and Tuscany. The likelihood of being adherent to EB 
therapy increases up to the age of 63 in men and 65 in women, 
while decreasing rapidly after the age of 85. At any age, wom-
en present a systematically lower adherence than men. How-
ever, the effect of gender on adherence decreases with the 
increasing age of the patient. Women under 55 have a 31% 
lower probability of adherence than men of the same age; 
afterwards, the effect of gender progressively decreases, until 
it loses any statistical significance in patients aged 85 and 
older. In fact, at a very old age, adherence decreases drasti-
cally in both genders. Overall, after adjusting for age and the 
various confounding factors, women have a 13% lower prob-
ability than men to be adherent to EB treatment.
This ‘residual’ gap could be due to the higher prevalence of 
comorbidities in women. In fact, patients suffering from more 
than one disease are more likely to receive complex drug 
regimens, which increase the risk of inappropriate prescribing, 
drug-drug interactions, and poor adherence. This hypothesis 
should be further investigated in ad hoc studies, in order to 
provide a better insight on the gender-specific adherence to 
chronic polytherapy after AMI, with the ultimate aim of obtain-
ing a more effective and equitable linkage-to-care for patients 
with previous heart attack.
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Aderenza alla politerapia cronica nella prevenzione 
secondaria dell’infarto del miocardio: una questione di 
genere?
Riassunto. I pazienti colpiti da infarto miocardico acuto (IMA) 
sono esposti ad un aumentato rischio di mortalità e morbilità. 
Le linee guida raccomandano l’utilizzo congiunto e continua-

tivo di quattro farmaci evidence-based (EB): antiaggreganti 
piastrinici, ACE-inibitori/sartani, betabloccanti e statine.  La 
politerapia EB per la prevenzione secondaria dell’infarto ridu-
ce significativamente l’occorrenza di nuovi eventi ischemici e 
la mortalità per tutte le cause. Le indicazioni al trattamento 
sono le stesse per uomini e donne. Tuttavia, numerosi studi 
hanno evidenziato una ridotta aderenza al trattamento nelle 
donne rispetto agli uomini. Uno studio real-world sull’aderen-
za alla politerapia cronica nei due anni che seguono il primo 
episodio di infarto è stato condotto in due regioni italiane: 
Lazio e Toscana. La probabilità di essere aderenti alla polite-
rapia aumenta sino all’età di 63 anni negli uomini e di 65 anni 
nelle donne, poi diminuisce rapidamente quando si superano 
gli 85 anni. A parità di età, le donne presentano un’aderenza 
alla terapia sistematicamente inferiore rispetto agli uomini. 
L’effetto del genere sull’aderenza, tuttavia, diminuisce all’au-
mentare dell’età del paziente. Le donne al di sotto dei 55 an-
ni presentano una probabilità di aderenza del 31% inferiore 
rispetto agli uomini della stessa età; poi l’effetto del genere si 
attenua progressivamente, fino a perdere la significatività 
statistica nei pazienti con 85 anni e più. In età molto avanzata, 
infatti, l’aderenza al trattamento diminuisce drasticamente in 
entrambi i generi.
Complessivamente, dopo aver aggiustato per età e per diver-
si fattori confondenti, a due anni dall’episodio di infarto le 
donne presentano una probabilità di aderenza alla terapia del 
13% inferiore rispetto agli uomini. Questo differenziale “resi-
duo” potrebbe essere attribuibile alla maggiore prevalenza di 
comorbilità nelle donne. Infatti, è ampiamente dimostrato 
che i pazienti con più di una condizione patologica sono sot-
toposti a complessi regimi terapeutici, che aumentano il ri-
schio di prescrizioni inappropriate, interazioni tra i farmaci e 
bassa aderenza. Tale ipotesi dovrebbe essere approfondita 
con studi ad hoc, per produrre maggiori evidenze sulle diffe-
renze di genere nell’aderenza alla politerapia cronica e ren-
dere la ‘presa in carico’ dei pazienti con pregresso infarto più 
equa ed efficace.

Parole chiave. Politerapia cronica, prevenzione secondaria, 
infarto del miocardio, differenze di genere.

In Italy, ischemic heart disease is the main cause of mor-
tality among both genders. Furthermore, with the aging 
of the population, the subjects affected by these condi-
tions are destined to increase.1
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For patients in secondary prevention after an acute 
myocardial infarction (AMI), national and internation-
al guidelines recommend the joint and continuous use 
of four evidence-based (EB) drugs: ACE-inhibitors/sar-
tans, platelet aggregation inhibitors, beta blockers and 
statins.2 EB polytherapy significantly reduces the occur-
rence of new ischemic events and all-cause mortality.3,4 
Indications for treatment are the same for men and 
women. In terms of efficacy of the therapy, there is no 
difference with regard to gender.5-7 However, numerous 
studies have shown that women are less adherent to 
treatment than men.8,9

This differential was confirmed by a recent observa-
tional population study conducted in two Italian Re-
gions: Lazio and Tuscany. Using the current health in-
formation systems, data relating to 32,962 patients over 
35 years of age, at their first episode of heart attack, were 
identified and analyzed. Drug treatment was evaluated 
in a two-year follow-up, starting from the date of dis-
charge (index date). Patients who presented a medication 
possession ratio (MPR) ≥0.75 for at least three of the 
four EB drugs were defined as “adherent to chronic poly-
therapy”.10 The MPR measures, for each individual, how 
much part of the follow-up period has been adequately 
covered by the pharmacological treatment, in accordance 
with the defined daily doses (DDD) established by the 
World Health Organization.11

The cohort of infarcted patients was characterized by 
a greater prevalence of male gender, equal to two thirds 
of the total. Important and statistically significant dif-

ferences were found in the distribution by age: the aver-
age age at discharge in women was 74, compared to 65 
in men (Table 1). These age differences “upon the first 
episode of AMI” confirm a phenomenon already known 
in the literature: women develop heart disease with a 
delay of about 10 years compared to men.12

Table 1 shows, separately by gender, the proportion 
of patients being treated with the ten drug classes most 
prescribed in this cohort in the 12 months prior to the 
AMI episode. The difference between the two genders 
was expressed through the prevalence ratio (PR, preva-
lence in women/prevalence in men), both crude and 
adjusted for numerous potential confounders, such as 
age, previous use of EB drugs, duration of hospitaliza-
tion, discharge ward (cardiology vs others), presence of 
revascularization procedures during hospitalization, 
type of heart attack (STEMI vs N-STEMI), 21 presence of 
comorbidities identified in the index hospitalization and 
in the previous 9 years.

Figure 1 shows the probability of adhering to chron-
ic polytherapy with increasing age. This relation was 
analyzed separately in the two genders. The relationship 
between adherence to treatment and age is not linear, 
but takes the form of an “inverted” J-shaped relation. The 
probability of adhering to polytherapy increases up to 
the age of 63 in men, and up to the age of 65 in women. 
This probability decreases very quickly after the age of 
85. The most relevant aspect is that, at the same age, 
women present a systematically lower adherence to 
therapy than men. 

Table 1. Drug therapies ongoing in the 12 months prior to the heart attack episode: prevalences separated by gender

Men Women Total

Gender (no.)
Gender (%)

21,783
66.1

11,179
33.9

32,962
100.0

Years of age (median ± SD) 65 ± 13 74 ± 13 68 ± 13

Drugs taken in the 12 months  
before the AMI episode (%)

PR PR
adjusted

95% CI

ACE-inhibitors/ARBs 39.8 55.3 1.39* 1.09* 1.07-1.12

Drugs for acid secretion-related disorders 25.7 43.0 1.67* 1.28* 1.24-1.33

Anti-infective agents for systemic use 27.1 36.8 1.35* 1.18* 1.14-1.23

Antithrombotic agents 24.1 39.3 1.63* 1.03* 1.01-1.05

Anti-inflammatory and antirheumatic agents 18.3 32.5 1.78* 1.58* 1.51-1.65

Lipid-modifying substances 17.6 23.1 1.31* 1.07* 1.03-1.12

Antidiabetic agents 16.3 20.6 1.27* 1.01 0.98-1.05

Calcium channel blockers 16.0 20.5 1.28* 0.94* 0.90-0.99

Beta-blockers 12.3 21.4 1.74* 1.37* 1.29-1.44

Diuretics 8.0 19.4 2.42* 1.33* 1.25-1.41

SD: standard deviation; AMI: acute myocardial infarction; ARBS: angiotensin II receptor blokers; PR: prevalence ratio. 
*Statistically significant difference (p-value ≤0.05).
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Overall, after adjusting for all the potential con-
founding factors previously indicated, two years after 
hospital discharge, women have a 13% lower probabil-
ity of adherence to polytherapy than men. However, as 
shown in Figure 1, there is a significant interaction be-
tween the patient’s gender and age. With increasing age, 
the effect of gender on adherence decreases. This effect 
is very strong in patients under the age of 55: in the 35-
54 age group, the probability of adherence to EB treat-
ment is 31% lower in the female gender than in the male 
one: relative risk (RR) = 0.69; p <0.001; 95% CI = 0.60-
0.81. In the two subsequent age groups (55-69 and 70-
84), the effect is attenuated and remains almost con-
stant, with a statistically significant RR close to 0.90. 
Therefore, in the intermediate classes, the female disad-
vantage is reduced to 10%. Finally, no significant gender 
difference emerges in patients aged 85 or older (RR = 
0.95; p = 0.455; 95% CI = 0.83-1.09). Among the oldest 
old, the worsening of the general state of health, the 
onset of problems related to disability or non-self-suf-
ficiency, especially if not supported by effective welfare 
policies, level out (downward) the probability of adher-
ence to treatment. Very advanced age makes men and 
women equal, drastically limiting the adherence to treat-
ment in both genders.

Interestingly, the gender differential in terms of adher-
ence to treatment varies substantially according to the 
class of drug considered. Statins are the class for which 
the greatest gender gap is identified: in fact, for a woman, 
the probability of adherence to the treatment with statins 
is 27% lower than for a man (adjusted RR = 0.73; p 
<0.001; 95% CI = 0.69-0.77). The female disadvantage 
is reduced in the case of ACE inhibitors/sartans, for which 
women show a 16% lower probability of adherence (RR 
= 0.84; p <0.001; 95% CI = 0.80-0.89). The only drugs 
for which men are less adherent are beta-blockers (RR = 

1.09; p = 0.001; 95% CI = 1.03-1.15). Finally, for anti-
platelet agents, the gender difference in the adherence 
levels is not statistically significant (RR = 0.97; p = 0.295; 
95% CI = 0.91-1.03).

Many studies attempted to identify factors that could 
explain women’s reduced adherence to the drug therapy 
for the secondary prevention of heart attack. Some fo-
cused on the age at which the acute event occurs for the 
first time, others on the severity of the episode, still oth-
ers on the symptoms, which in women can lead to an 
initial misclassification of the diagnosis. It is interesting 
to note that, in a recent study conducted in Lazio, a 
gender differential was observed in the time of access to 
coronary angioplasty for patients affected by AMI.13

Some authors have gone so far as to speculate that 
part of the under-treatment found in women may be 
attributable to a reduced ‘attention’ or ‘risk awareness’ 
by healthcare professionals in the cases where the acute 
event occurs in a woman.14-16 However, none of these 
studies has clearly demonstrated what the causes of the 
phenomenon are, and the results are often conflicting.

In an attempt to overcome these limitations, in this 
study several confounding factors were considered, in 
addition to age. By adjusting for these factors, however, 
the difference in the probability of adherence to poly-
therapy between men and women is still high and sta-
tistically significant.

This ‘residual’ differential could be attributable to 
the higher prevalence of comorbidities in women. At 
the same age, women present a greater number of chron-
ic conditions, with substantial differences starting from 
the age of 55.17 The presence of concomitant diseases, 
especially if chronic, could contribute to the reduced 
therapeutic adherence observed in the female gender. In 
fact, it has been widely demonstrated that the presence 
of comorbidities, and the related pharmacological treat-
ments, makes it more difficult to establish and maintain 
a correct therapeutic regimen.18,19

This hypothesis could provide several insights for the 
conduct of new epidemiological studies, as well as open 
wide margins for a further in-depth investigation on the 
topic of the ‘female disadvantage’ in the adherence to 
EB drugs after a heart attack. A brief discussion on this 
issue may be helpful. The adjustment model used in the 
study also included some concomitant conditions. How-
ever, the conditions considered were ‘traced’ using ex-
clusively the hospital information system, through 
which it is possible to reconstruct only a limited portion 
of the patient’s overall clinical picture, thus generating 
a phenomenon known as unmeasured confounding (con-
fusion caused by unmeasured variables). Should the 
‘negative’ effect of comorbidities on gender differences 
be confirmed, through the conduct of ad hoc studies, the 
health policy implications could be very relevant. In fact, 
in the case of multi-chronic patients with previous organ 
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Figure 1. Adherence to chronic polytherapy by age: gender 
differences.
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damage, the care path should be based on the integra-
tion between different professional figures. However, in 
clinical practice, the therapeutic approach is still ori-
ented towards the treatment of the individual condition. 
If patients are ‘de-structured’ in the individual diseases 
they are affected by, the risk increases that they are ex-
posed to an excessive number of pharmacological treat-
ments. This form of care, on the one hand reduces the 
adherence to treatments and, on the other, can generate 
harmful interactions between different drugs. Therefore, 
in cases where people with previous heart attacks present 
numerous concomitant conditions – a situation likely 
to be more frequent in women than men – a multidis-
ciplinary approach is needed, aimed at the overall eval-
uation of male and female patients, for a more equitable 
and effective ‘linkage-to-care’.20

References

1. Istat. L’evoluzione della mortalità per causa: le prime 25 
cause di morte. 2017.

2. National Institute for Clinical Excellence. Secondary pre-
vention in primary and secondary care for patients follow-
ing a myocardial infarction. NICE guidelines [CG172]. 
Published date: November 2013.

3. Gouya G, Reichardt B, Ohrenberger G, et al. Survival of pa-
tients discharges after acute myocardial infarction and evi-
dence-based drug therapy. Eur J Epidemiol. 2007;22(3):145-9.

4. Kirchmayer U, Di Martino M, Agabiti N, et al. Effect of 
evidence-based drug therapy on long-term outcomes in 
patients discharged after myocardial infarction: a nested 
case-control study in Italy. Pharmacoepidemiol Drug Saf. 
2013;22(6):64957.

5. Cholesterol Treatment Trialists’ Collaboration. Efficacy and 
safety of LDL-lowering therapy among men and women: 
meta-analysis of individual data from 174 000 partecipants 
in 27 randomised trails. Lancet. 2015;385:1397-405.

6. Harrold LR, Lessard D, Yarzebski J, et al. Age and sex dif-
ferences in the treatment of patients with initial acute myo-
cardial infarction: a community-wide perspective. Cardiol-
ogy. 2003;99:39-46.

7. Mehta LS, Beckie TM, Devon HA, et al. Acute myocardial 
infarction in women: a scientific statement from the Amer-
ican Heart Association. Circulation. 2016;133:916-47.

8. Kirchmayer U, Agabiti N, Belleudi V, et al. Socio-demograph-
ic differences in adherence to population-based cohort study 
in Rome, Italy. J Clin Pharm Ther. 2012;37(1):37-44.

9. Eindhoven DC, Hilt AD, Zwaan TC, et al. Age and gender 
differences in medical adherence after myocardial infarction: 
women do not receive optimal treatment. The Netherlands 
claims database. Eur J PrevCardiol. 2018;25(2):181-9.

10. Clancy ZA. MPR and PDC: implications for interpretation 
of adherence research results. Value in Health, Volume 16, 
Issue 3, A53.

11. World Health Organization, Collaborating Centre for Drug 
Statistics Methodology, Guidelines for ATC classification 
and DDD assignment 2020 [Internet]. Oslo, Norway, 2019. 

Available from https://www.whocc.no/filearchive/publica-
tions/2020_guidelines_web.pdf

12. Maas AH, Appelman YE. Gender differences in coronary 
heart disease. Neth Heart J. 2010;18(12): 598-602.

13. Cacciani L, Agabiti N, Bargagli AM, et al. Access to percu-
taneous transluminal coronary angioplasty and 30-day 
mortality in patients with incident STEMI: differentials by 
educational level and gender over 11 years. PLoS One. 
2017;12(4):e0175038.

14. Bairey Merz CN, Mark S, Boyan BD, et al. Proceedings from 
the scientific symposium: sex differences in cardiovascular 
disease and implications for therapies. J Womens Health 
(Larchmt). 2010;19:1059-72.

15. Koopman C, Vaartjes I, Heintjes EM, et al. Persisting gender 
differences and attenuating age differences in cardiovascu-
lar drug use for prevention and treatment of coronary heart 
disease, 1998-2010. Eur Heart J. 2013;34:3198-205.

16. Tan YC, Sinclair H, Ghoorah K, et al. Gender differences in 
outcomes in patients with acute coronary syndrome in the 
current era: a review. Eur Heart J Acute Cardiovasc Care. 
2016;5:51-60.

17. Istat. Annuario statistico italiano, 2018.
18. Williams A, Manias E, Walker R. Interventions to improve 

medication adherence in people with multiple chronic con-
ditions: a systematic review. J Adv Nurs. 2008;63(2):132-43.

19. Corsonello A, Pedone C, Lattanzio F, et al. Regimen com-
plexity and medication nonadherence in elderly patients. 
Ther Clin Risk Manag. 2009;5(1):209-16.

20. Palmer K, Marengoni A, Forjaz MJ, et al. Multimorbidity 
care model: recommendations from the consensus meeting 
of the Joint Action on Chronic Diseases and Promoting 
Healthy Ageing across the Life Cycle (JA-CHRODIS). Health 
Policy. 2018;122(1):4-11.

Funding: the study was partially funded by the Ministry of Health, 
Finalized Research, Announcement 2011-2012 (code: GR-2011-
02350559).

Author contribution statement: MDM conceived the study, MDM, MA, 
PF, SS, GT, MD, and DF contributed to its design and interpretation of 
data; MA managed data collection; MDM and MA analyzed the data; 
MDM and MA wrote the manuscript; FP, GF, and VI originally inspired 
the research and critically reviewed the manuscript. All authors 
contributed in conceiving the content. All have read and approved 
the manuscript. All have reviewed and approved the final copy.

Conflict of interest statement: all Authors declare no conflicts of 
interest.

Correspondence to: 
Mirko Di Martino
UOC Epidemiologia Valutativa
Dipartimento di Epidemiologia del SSR Regione Lazio
ASL Roma 1
Via Cristoforo Colombo 112
00147 Roma (Rm), Italy
Scala A - Piano III
email: m.dimartino@deplazio.it

- Copyright - Il Pensiero Scientifico Editore downloaded by IP 216.73.216.190 Thu, 10 Jul 2025, 06:00:42


