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January 2020 begins a new decade, a chance for the inter-
national health community to take a hard look at where we 
are, where we stand, what we stand for and why we need to 
stand up. Staring us down are two concurrent global health 
emergencies: the coronavirus epidemic originating in Wu-
han, China and climate change. As you read this, the trove 
of articles and assessments published on both is growing 
faster than most can absorb.

What does it all mean for us, as publicly engaged scientists? 
Like separate streams flowing into the more powerful ocean, 
several currents of thought and action are poised for the first 
time to mutually enhance their potential influence, for the sake 
of people and our planet. First is the well-established attention 
to social determinants of health matched by the multi-sector 
action-oriented ‘health in all policies’ approach, also reflected 
in the UN Agenda 2030 for Sustainable Development and its 
ambitious benchmarks.

Of note is that the 2030 Sustainable Development Goals 
(SDGs) were built on the underlying recognition that good 
health depends on integrated strategies; on cooperation not 
only between teams dedicated to different fields within health 
care and health promotion (mental health, maternal health, 
etc.), but between groups dedicated to causes integral to hu-
man health and wellbeing, such as the eradication and ame-
lioration of poverty and the fight for climate justice. 

This leads us to the second current: the public and scien-
tific push to effectively address climate change, as the world 
hurtles along unsustainable, uneven and inequitable paths 
of consumption, emissions and economic/social develop-
ment. More explicitly, nearly upon us are both the deadline for 
the 2030 SDGs and the point of no return for keeping global 
warming below the 2K target.[1] 

The climate crisis is in fact 
the game changer for the third 
current: One Health, a concept 
that traditionally has viewed 

human health through the lens of veterinary medicine, focus-
ing primarily on zoonoses and food-borne diseases, with en-
vironmental concern as a less-prominent element. However, 
we agree with Paul Gibbs who argues that (while) “in the first 
decade of the One Health era, the concept provided the initia-
tive, coordination, and drive to control and prevent disease in 
animals and people; now in the second decade, One Health 
needs to recognise the broader issue of Planetary Health…” 
[2] That is, when viewed synergistically with the more recent 
notion of Planetary Health (see the new journal in The Lancet 
family), One Health simply brings it all together, providing new 
momentum for interdisciplinary research and action.

To contribute to this movement, we have decided to expand 
the journal’s purview to include research and perspectives on 
health in all policies and One Health in particular. In so do-
ing, we extend a MEDICC Review invitation to scientists and 
professionals who focus on climate change; the links between 

environment and health; food security and poverty; disaster 
mitigation; health impact of economic/social injustice, conflict 
and crisis; human migration and demography; equality in ac-
cess to health and health care; and all related endeavors of 
research and action. As always, MEDICC Review remains 
dedicated to our mission of incorporating and elevating voices 
and research from the Global South, from Latin America and 
the Caribbean in particular; those for whom these issues have 
hit, and will continue to hit, the hardest.

Taking a look inside this issue: Much like the UN and cli-
mate researchers globally, WHO has agreed that 2020–
2030 must be a “decade of action,”[3] and to that end has 
published a list of “urgent health challenges” for the next 
ten years.[4] Articles in this MEDICC Review tackle some 
of these.

Worldwide, access to WHO-defined “essential medicines”[5]—
medications necessary for treating conditions and disorders 
that primarily affect the world’s poor—remains inadequate. A 
full third of the world’s population lacks access to many of 
them, and for patients in developing countries who do, medi-
cines represent 50%–90% of their out-of-pocket spending on 
health care.[5] 

Cuba’s burgeoning biotech industry has played a key role in 
increasing access to both novel medicines and biosimilars for 
Cuban and other patients in the Global South[6] and is poised 
to do so for years to come. Yet, as Blanco-García’s article in 
this issue points out, reframing of global biotech’s fi nancial un-
derpinnings is bound to present new challenges for Cuban bio-
technology, which has thus far operated much on its own terms.

Investing in health equity means identifying those popula-
tions who are often left out of the conversation and under-
standing them well enough to address their needs in ways 
that acknowledge the relation between social and physical 
aspects of human health. In this context, the transition from 
working life to retirement can be precarious, and Cuba has 
one of the most rapidly-aging populations in Latin America 
and the Caribbean.[7] Ponce-Laguardia’s paper describes 
the design and development of a community-wide (soon to 
be region-wide) program to help individuals prepare for and 
navigate this major life transition, putting emphasis on their 
mental health, social inclusion and overall wellbeing. 

This year, as part of its “decade of action”, WHO will issue new 
guidelines for health care providers and policymakers entitled 

Editorial

An Urgent Call to Make One Health Work for People and Our Planet

The climate crisis is 
the game changer 
for One Health

The One Health concept is a worldwide strategy 
for expanding interdisciplinary collaborations and 
communications in all aspects of health care for humans, 
animals and the environment. 
—One Health Initiative
    http://www.onehealthinitiative.com/about.php
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Helping Adolescents Thrive. Among the issues addressed is 
the fact that teens worldwide are disproportionately affected 
by sexually-transmitted infections.[8] In this issue, we publish 
pioneering research that identifi es the most prevalent HPV 
genotypes circulating among Cuban women. Guilarte-García 
and colleagues provide evidence supporting inclusion of an 
HPV vaccine into the public health system’s national immuni-
zation program to help prevent cervical cancer, the fourth most 
frequent cancer and the fi fth cause of cancer mortality in the 
female population.[9] 

February 11 marks the International Day of Women and Girls in 
Science,[10] an excellent opportunity to draw attention to our 
regular column, Cuba’s Women of Science. This time, we high-
light the life and work of Dr Herminia Palenzuela, a founder of 
the Children’s Heart Center at Havana’s William Soler Pediatric 
University Hospital. 

MEDICC Review also takes this opportunity to extend a warm 
welcome to Dr Caitlin Baird, a medical anthropologist and 
Mesoamericanist who has joined our team as Senior Editor, 
English Edition. Her experience, editorial skill and perspectives 
enrich us all.

And fi nally, we offer sincere gratitude to the scholars who pro-
vided peer reviews in 2019. Our work would not be possible 
without the generous donation of their time and effort.

We hope you will join us in tackling the challenges of the new 
decade—as readers, contributing authors, peer reviewers, in 
your letters to the editor, as interviewees, and as friends and 
colleagues. Decidedly, we are all in this together, and the “cost 
of doing nothing is one we cannot afford”.[4]

The Editors
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Unilateral Optic Neuritis in Cuban Patients 
with a History of Arbovirus Infection
To the Editors:

Seven patients with clinical signs consistent with optic neuritis 
were diagnosed and treated in the neuro-ophthalmology service 
of the Hermanos Ameijeiras Clinical-Surgical Teaching Hospital 
in Havana, Cuba from August 6 through November 16, 2018. 
Clinically, optic neuritis should be distinguished from epidemic 
optic neuropathy, which occurred in Cuba in the 1990s, as 
described in a 2011 MEDICC Review article.[1]

Four of the patients were men, three women; and average age 
was 33 (23–44) years. All were from the western provinces of 
Havana and Matanzas, and three lived in the Ciénaga de Zapata 
area, a wetland ecosystem in southern Matanzas. Four patients 
reported signs and symptoms suggesting that they had recently 
suffered from arbovirus infection (dengue or chikungunya)[2] and 
one confi rmed a dengue infection the previous month. All patients 
reported sudden, painless and unilateral vision loss one or two 
weeks after recovering from fever. The neuro-ophthalmological 
examination showed severe impairment of both visual acuity 
and color vision. Centrocecal scotoma was the most frequently 
observed campimetric defect.

All patients were hospitalized and given intravenous 
methylprednisolone and B-complex vitamins. Treatment was 
considered satisfactory if 15 days after completion patients pre-
sented improvement of at least two lines on the Snellen chart. We 
observed that treatment effectiveness depended largely on time 
elapsed between symptom onset, initial diagnosis and treatment 
initiation. Patients who received treatment during the fi rst seven 
days of the condition’s evolution recovered satisfactorily, but those 
who received treatment after this period did not.

We wish to alert family doctors, clinicians, ophthalmologists and 
epidemiologists of the circumstances that make these cases 
particularly interesting from a clinical-epidemiological perspective: 
that is, their relative spatial concentration as well as temporal 

concentration (noting that, historically, only one to two optic neuritis 
cases are usually treated in our service annually), and above 
all, the clinical history suggestive of arbovirus infection, whose 
relationship with the occurrence of parainfectious optic neuritis has 
been established.[3] The alert also includes the recommendation to 
begin treatment immediately for patients presenting with vision loss. 
It is noteworthy that in a similar time span (September–November 
2019) we have received three new patients presenting with optic 
neuritis and a history of arbovirus infection, two of whom delayed 
seeking medical attention and whose vision loss is now irreversible, 
due to signs of partial optic atrophy.

1. Mills C. In the eye of the Cuban epidemic neuropathy storm: Rosaralis 
Santiesteban MD PhD. MEDICC Rev. 2011 Jan;13(1):10−5.

2. Espinal MA, Andrus JK, Jauregui B, Hull Waterman SH, Morens DM, Santos 
JI, et al. Emerging and reemerging Aedes-transmitted arboviruss infections in 
the region of the Americas: implications for health policy. Am J Public Health 
[Internet]. 2019 Mar [cited 2019 Sep 2];109(3):387–92. Available from: 
https://doi.org/10.2105/AJPH.2018.304849 

3. Yip VC, Sanjay S, Koh YT. Ophthalmic complications of dengue fever: 
a systematic review. Ophthalmol Ther [Internet]. 2012 Dec 1 [cited 
2019 Sep 30];1:2. Available from: https://link.springer.com/content/
pdf/10.1007%2Fs40123-012-0002-z.pdf 

Odalys Cáceres-Toledo, physician with dual specialties in ophthalmology 
and family medicine; associate professor, Neuro-ophthalmology 
Department, Hermanos Ameijeiras Clinical-Surgical Teaching Hospital 
(HHA), Havana, Cuba.

María Cáceres-Toledo (alvaca@infomed.sld.cu), ophthalmologist with a 
doctorate in medical sciences, full professor and senior researcher, Neuro-
ophthalmology Department, HHA, Havana, Cuba. 

Runze Zhao, ophthalmologist, Neuro-ophthalmology Department, HHA, 
Havana, Cuba.

Yarlín La O-Lozano, optometrist, Neuro-ophthalmology Department, 
HHA, Havana, Cuba.

Irinia Díaz-Ríos, optometrist, Neuro-ophthalmology Department, HHA, 
Havana, Cuba.

Research and Scientific Publishing: 
Essential Ingredients to Health Sciences Training
To the Editors:

A paper published in MEDICC Review by Ibraín Corrales-
Reyes and colleagues concludes that Cuban health sciences 
universities’ curricula should include subjects related to scientifi c 
writing and publishing as a way to inspire students to generate 
scientifi cally valuable research projects.[1] Diabetes, to which 
the authors make specifi c reference, is followed in Cuba at the 
primary care level, where ideally its behavior should be a source 
of information to update local physicians who have close ties 
with the communities where they work. As future actors in the 
global health arena, medical students should learn the necessary 
strategies and acquire the necessary motivation to in time develop 
a medical practice based on information obtained through their 

own experiences, which could also serve as reference points for 
other countries in the region and the world.

In the Dominican Republic, scientifi c research and publication are 
subjects scarcely addressed by most medical schools. Although 
the basic principles of research methodology are included in the 
medical curriculum, few students opt to pursue postgraduate 
studies in research or to collaborate in local research projects. 
As medical students, we believe that this is simply the result of 
inadequate training—dating back years—that considers scientifi c 
publication as a nearly unreachable goal, if not impossible 
altogether. In addition, we fi nd professors who do little to foment 
critical analysis or to provide students with more modern, creative 
views of research itself. 
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Thus, we agree that any agenda for scientifi c development 
demands changes in health sciences curricula, in which research 
practice must be included, to usher in an era of “research, teaching 
and learning.”[2] Scientifi c research should be incorporated into all 
Latin American health sciences curricula, to be taught by instructors 
capable of inspiring and motivating students to follow research 
paths in their respective professions. This could be accomplished 
in several ways: one might be to revamp already existing programs 
on research techniques and benefi ts; another might be to include 
workshops and seminars on scientifi c writing and publication. 

Perhaps as an extreme alternative, publication of at least one 
scientifi c paper should be required for medical students to earn their 
degrees. These recommendations share the common objective of 
ensuring that universities prepare physicians in particular to carry 
out research on key aspects of population health.

1. Corrales-Reyes I, Fornaris-Cedeño Y,  Dorta-Contreras A, Mejia C, Pacheco-
Mendoza J,  Arencibia-Jorge R. Cuban scientifi c production on diabetes, 
2000–2017: peer-reviewed publications, collaboration and impact. MEDICC 
Rev. 2019 Jan;21(1):17–25.

2. Sánchez-Duque JA, Gómez-González JF, Rodríguez-Morales AJ. Publicación 
desde el pregrado en Latinoamérica: difi cultades y factores asociados en 
estudiantes de Medicina. Inv Ed Med. 2017 Jun;6(22):104–8. Spanish. 

Clarissa Fabiola Lapaix-Núñez (clarissalapaix@gmail.com), School 
of Health Sciences, Autonomous University of Santo Domingo 
(UASD), Santo Domingo, Dominican Republic; Dominican Medical 
Students Organization (ODEM-IFMSA), Santo Domingo, Dominican 
Republic.

 Yorlin Melina Suárez-Piña, Autonomous University of Santo Domingo 
(UASD), Santo Domingo, Dominican Republic; Dominican Medical 
Students Organization (ODEM-IFMSA), Santo Domingo, Dominican 
Republic.
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“Retirement, what?”
Herminia Palenzuela MD PhD
Coordinator, National Pediatric Cardiology Network
William Soler Children’s Heart Center, Havana

Gail Reed MS

“Our family wasn’t rich, but we didn’t want 
for anything,” says Dr Palenzuela by way 
of introduction. In 1950s Cuba, her fa-
ther drove a taxi and her mother was a 
homemaker, raising two daughters—one 
now an economist and the other a top 
pediatric cardiologist. In many ways, Dr 
Palenzuela’s career rode the wave of so-
cial change that swept Cuba beginning in 
1959. Like many others, time and again 
she stepped up to the plate, and in 1986, 
she became a founder of one of the Cu-
ban health system’s premier institutions: 
the William Soler Children’s Heart Cen-
ter, a tertiary facility in Havana. There, to 
this day, she balances multiple respon-
sibilities—as coordinator of the National 
Pediatric Cardiology Network, head of 
the Center’s Quality Assurance Program 
and lead professor of the annual National 
Certifi cate Course in Pediatric Cardiology. 
MEDICC Review spoke with her between 
phone calls, meetings and patient con-
sults.

MEDICC Review:  Let’s start with the early 1960s, a fast-paced 
time in Cuba. How old were you then?

Herminia Palenzuela:  I was 12 in 1959, enrolled in a Catholic 
secondary school, the tuition covered by an uncle. Two years later, 
I went on to high school and also joined the national literacy cam-
paign. Teens like me were volunteering to head across the country, 
especially to rural areas, to teach people to read and write. But my 
dad wouldn’t have any of it: ”You’re going where? To do what?.” I was 
determined to participate but wasn’t ready to cross him by running 
away. So I ended up teaching some of my own neighbors who were 
illiterate, fi ve altogether.

MEDICC Review: Growing up, did you have any female role models?

Herminia Palenzuela:  No, none. In one sense, my role models 
were mainly negative since there were no professional women in 
my family back then. What led me to medicine was the call the 
government made for more young people to become doctors. We 
had only about 6000 physicians for the whole country to begin with, 
and then half of them migrated after the revolution, mainly to the 
United States.  

Since I really hadn’t decided what I wanted to do, I took a chance and 
signed up for the 15-month pre-med course. After that, I was all in 

and with good grades, I went on to medical school and graduated at 
22. Today, not too many graduate at that age!

MEDICC Review:  And then you went into pediatrics.
 
Herminia Palenzuela:  Yes, I did my residency at a Havana pediatric 
hospital and then went on to do postgraduate work in eastern Cuba in 
the small rural town of Banes, now in Holguín Province.  My husband 
(also a recent graduate) and I went for two years, which turned into 
four because of the tremendous need for doctors there.  We were still 
facing a lot of childhood malnutrition and parasites, and ramping up 
the national vaccination program.

After Banes, where my mother-in-law helped us at home with—by 
then—our two children, we spent another seven years on the Isle of 
Youth, south of the main island. As its name implies, the Isle was full 
of young people—thousands of Cubans and also foreigners, mainly 
Africans, who were on scholarship in boarding schools there.

MEDICC Review: From those early years, are there children, 
parents, faces . . . that you particularly recall?

Herminia Palenzuela: I remember most the children who died, not 
the ones we were able to save. They and their families stay with me, 
like the little boy who died of meningitis . . . like others.  I’m forever 
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grateful for the children we successfully treated, who survived, but 
they aren’t the ones I think of most.

MEDICC Review: For over 35 years, you’ve dedicated yourself 
to pediatric cardiology. How did you decide on that specialty?

Herminia Palenzuela: (laughing) I decided, like I did almost every-
thing else: because it was needed at the time and there was a place 
for me. In the effort to reduce Cuba’s infant mortality, it had become 
clear that congenital malformations were playing an outsized role in 
infant deaths—about 3 per 1000 live births for congenital cardiopa-
thies in the early 1980s. 

At the time, such infants and children had nowhere to go in Cuba 
for treatment. So, in 1983, the government decided to establish the 
Children’s Heart Center at Havana’s William Soler Pediatric Hospital 
and with it, the National Pediatric Cardiology Network. The fi rst would 
become a tertiary care, research and teaching institute, and the Net-
work would offer us an organized way to locate, treat and follow our 
patients throughout the country.

As a founder of the Center, I joined other specialists in a year of 
preparatory training in Prague, (then) Czechoslovakia prior to the 
Center’s opening. Later, I also trained in Britain and France.

MEDICC Review: If we fast forward, what would you say are the 
Center’s main results?

Herminia Palenzuela: We have managed to reduce the part con-
genital cardiopathies play in infant mortality from 3 per 1000 live 
births to less than 0.5 per 1000 live births today. We carry out some 
120 to 150 interventionist catheterizations and 250 to 300 surgeries 
per year, including open-heart or cardiopulmonary bypass.  Our sur-
gical survival rate has increased to 91% in 2019, despite the fact that 
there are more newborns as a share of the total, younger patients in 
general, and the reality that they come to us with more complicated 
pathologies.

One thing that has helped greatly is our ability to use the National 
Network to detect abnormalities during pregnancy, so we are aware 
what the baby may need even before birth. 

MEDICC Review: Nevertheless, this must be a scary time for 
parents and families. How do you approach them?

Herminia Palenzuela:  We’ve always been very transparent, very 
direct with parents. We explain each procedure’s risks and benefi ts, 
reviewing in detail chances for survival, recovery and for living a 
normal or close-to-normal life. Especially in the early years, more 
parents were afraid of the surgeries. But as we gained a reputation 
and as parents’ educational levels also increased over time, fewer of 
them would simply say, “Well, we have our child for as long as he/she 
lasts . . .” Now, they ask more informed questions, often researching 
the problem on internet. The key is that they are always the ones who 
make the decisions, and so we do our best to make sure they have 
the information they need.

MEDICC Review:  You coordinate the National Pediatric Cardiol-
ogy Network.

Herminia Palenzuela: Ah, yes. That’s my pride and joy. In 
each of the country’s 15 provinces, we have a team headed by 
a pediatric cardiologist who has received training here at our 
Center.  He or she is joined by other specialists and together 

they link with provincial and municipal hospitals that, in turn, 
link to community polyclinic pediatricians and neighborhood 
family doctors.  

Through the Network, we screen for and identify cardiopathies be-
fore birth, decide treatment options with specialists and parents, 
and assure followup  for life. Truly, we have patients who are now 
20, 30 and 40 years old! The Network also allows us to provide 
postgraduate training in pediatric cardiology throughout the coun-
try, constantly updating professionals and involving newly minted 
specialists.

MEDICC Review: I know that the Children’s Heart Center, like all 
health care in Cuba, faced particularly diffi cult challenges during 
the economic crisis of the nineties, known as the Special Period. 
What were some of the toughest and which ones persist today?

Herminia Palenzuela:  It was a terrible time, and when I look 
back, I think the Center was kept open by the sheer will of our 
leadership and our professionals. One thing that made it espe-
cially problematic, and does so today, is the tightening of US sanc-
tions on Cuba starting in 1992. There were and are medications 
very specifi c to these patients that remain under US patent, and 
others whose manufacturers have been absorbed by US compa-
nies. While supposedly licenses can be obtained by these fi rms 
to sell to Cuba, most have been unwilling to even apply or are 
apparently afraid to do so. As a result for example, medications 
such as prostaglandin E (used to keep ‘blue babies’ arteries open 
before surgery) became very diffi cult to obtain at one point, and 
supplies were severely limited.

And that doesn’t take into account the broader effects of what we call 
the US blockade: the fact that US-patented drugs and equipment 
purchased through intermediaries come at a higher price and are 
sent from further away and thus sometimes delayed.

As we emerged from the worst of the Special Period, early in the 
new millennium we decided to take a national census to see how 
many patients had accumulated during the most resource-scarce 
period . . . and to see which cases were by then the most urgent. 
During the Special Period, with the tightening of US sanctions, chil-
dren became victims, and certainly some died as a result, despite 
all our efforts.

MEDICC Review: Turning to women in your profession, what is 
the status of women in pediatric cardiology today?

Herminia Palenzuela:  A signifi cant portion of our specialists on the 
clinical side are women, perhaps even most. But this isn’t true on the 
surgical side, where men still prevail. I really don’t have an explana-
tion for why this is so, especially since the doors are open to women 
and in fact, right now women are the majority of physicians.  So, it’s a 
good question, worth looking into.

MEDICC Review: After so many years of constant activity, any 
thoughts of retirement?

Herminia Palenzuela:  Retirement, what? No, none at all, even 
though I’m 73. We now have a good pipeline of younger leaders here 
at the Center, so this doesn’t worry me. As a consulting professor, I 
teach, continue my research on pulmonary hypertension and I weigh 
in on the most complex cases. This keeps me hopping. But I also 
have a fl exible schedule that suits me. So, as long as I’m in good 
health, I’ll be right here for some time to come.

Cuba’s Women of Science



11MEDICC Review, January 2020, Vol 22, No 1

Special Article

Role of Business Models in Funding the Biotech Industry: 
Global Trends and Challenges for Cuban Biotechnology
Einard Blanco-García MS

ABSTRACT
Forty-three years after it was founded, with billions of dollars 
invested, the global biotech industry is still not positioned as 
a mature low-risk sector for the international investor com-
munity. Despite the clear commercial success of a number of 
leading companies and overall growth of the industry’s rev-
enues, most biotech companies are not profi table and many 
fail to overcome the formidable barrier constituted by the high 
cost of the sector’s research and development. However, over 
the last four years, visible signs of change have appeared, 
which could be harbingers of an approaching turning point in 
this trend.

This article analyzes the historic background of the biotech in-
dustry’s business models and corporate structures, as well as 

their impact on the industry’s fi nancial framework. It examines 
recent changes implemented by the sector’s main actors—in-
cluding young startups, venture capital funds and big pharma 
companies—to mitigate fi nancial risk associated with develop-
ment of new biotechnology products.

Finally, it discusses the challenges and opportunities that 
these tendencies entail for Cuban biotechnology development 
and proposes adoption of business policies more tolerant of 
the fi nancial risk inherent in this sector, as a condition for at-
tracting venture capital.

KEYWORDS Biotechnology, fund raising, risk management, 
entrepreneurship, Cuba

INTRODUCTION
With global sales of US$188 billion in 2017 and 316 commercially 
licensed products in the United States and Europe by mid-2018, bio-
technology is one of the world’s fastest growing industries today.[1]

The biotech industry has had a signifi cant impact on biomedical 
sciences innovation, diagnosis and treatment of chronic noncom-
municable diseases, evolution of government health policies, and 
the risk-management model for fi nancial operations in capital 
markets.[2]

Despite this progress, the biopharmaceutical industry still shows 
signs of organizational immaturity, hampering its defi nitive eco-
nomic takeoff. Indications of this sluggish trajectory are the high 
indices of uncertainty and fi nancial volatility compared to more 
established sectors (such as the pharmaceutical industry itself).
[3] Over the last four years, however, signifi cant changes have 
been emerging in the corporate architecture and business models 
in which the industry’s key actors operate, making it possible to 
envision a path toward higher performance levels.

This article examines the basic determinants of these changes 
and discusses the challenges and opportunities they present for 
development of Cuba’s biotech industry.

The global biotech boom: science as business According 
to Pisano,[4] the concept of science as business arose in 1976 

when young, up-and-coming investor Robert Swanson joined 
University of California professor Herbert Boyer to found Genen-
tech, the world’s fi rst biotech fi rm. Pisano posed that, in addition to 
demonstrating that recombinant DNA could be applied success-
fully to industrial-scale in-vitro production of human proteins for 
use as medicines, Genentech created a model to monetize intel-
lectual property that enabled expansion of the biotech industry’s 
potentialities, situating it by the late 1990s as one of the world’s 
fastest-growing economic sectors. 

Pisano posited that this new model was based on three interre-
lated pillars: 

• technology transfer from universities to the private sector, cre-
ating new fi rms instead of licensing technologies to traditional 
pharmaceutical companies;

• access to capital markets (public or private) to fi nance the tech-
nology’s initial development phases, mainly clinical research, 
and to compensate incubator company founders for the initial 
risk they assumed; and

• a know-how market in which, once clinical effi cacy was dem-
onstrated, young fi rms license or sell their intellectual property 
to established pharmaceutical fi rms in exchange for additional 
fi nancing to once again enable reimbursement for founders and 
venture capital investors.[4]

The model’s structure was largely based on the Silicon Valley 
paradigm, which had worked so well to commercially channel the 
burgeoning innovative wave of the informatics/communications 
sector (software, computers, semiconductors, cellphones, Inter-
net, online services, etc.).

Prior to founding Genentech, science and business operated 
in separate spheres of infl uence. Basic medical sciences were 
the exclusive pursuit of universities and research centers, while 
pharmaceutical companies invested only in incremental improve-

IMPORTANCE This paper presents an overview of the 
evolution of the biotech industry’s fi nancial framework. It 
also proposes strategic guidelines to reformulate Cuban 
research and development (R&D) programs in the sector 
to minimize risk and facilitate access to sources of capital.
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ments in the innovations acquired from those institutions. In 1978, 
Genentech licensed the rights to manufacture and market re-
combinant insulin to the company Eli Lilly. Under the agreement, 
Eli Lilly would fi nance product development and pay Genentech 
royalties on sales.[5] This was the fi rst time a big pharma trans-
national acquired technology protected as intellectual property of 
another for-profi t company.

Genentech’s successful public offering in 1980 also showed for 
the fi rst time that a company with no products in the market, no 
income and no earnings was capable of attracting investment 
capital based on expectation of future growth. This was the start 
of the market’s recognition of the potential of intangible assets 
(patents and know-how) to generate future earnings in the legal 
context provided by guarantees of commercial exclusivity for 
patent-protected products. This success fostered the market’s 
perception that biotechnology was capable of converting science 
into business.

In the 1980s and 1990s, the biotech sector appeared to offer a 
solution to the scientifi c productivity crisis suffered by the large 
transnational pharmaceutical companies. In the late 1990s, big 
pharma tried in vain to recuperate from the fi nancial imbalance 
caused by income lost from blockbuster products (often products 
with annual sales in the billions of dollars) due to patent expira-
tion and new products entering the market sustained by increased 
R&D spending.[2] Biotech fi rms offered presumed  advantage in 
new product development, given their smaller size and greater 
scientifi c specializations, as compared to the signifi cant bureau-
cracy and vertical structuring inherent to big pharma. 

Inspired by Genentech’s success, pharmaceutical fi rms enthusi-
astically invested in biotechnology, facilitating emergence of fi rms 
such as Amgen, Biogen, Cetus, Chiron, Genzyme and Idec.[2]

Perception of superior scientifi c productivity expected from the 
biotech sector, compared with that of the pharmaceutical in-
dustry, was reinforced by the signifi cant advances in genomics, 
proteomics and combinatorial chemistry starting in the 1990s, 
predictors of greater effi cacy in candidate products’ develop-
ment and selection. Finally, the indisputable commercial suc-
cess of hormone replacement therapies (insulin, human growth 
hormone, coagulation factors and erythropoietin)[2] appeared to 
validate the idea that biotechnology would increase R&D proj-
ects’ probability of success with less risk to investors, and that 
these elements together would unleash the industry’s economic 
potential. 

Once biotech’s “paradigm of promise” was introduced, it appeared 
that funding sources would not pose a problem. It may be useful 
at this point to review the fi nancing mechanisms for biotech’s in-
tensive R&D spending.

The industry’s fi nancial engine and death valley Emergence 
of biotech fi rms as centers for innovative product development, 
outside of universities, limited access to government funding. 
Young prototypical entrepreneurs were forced to seek alternative 
sources in the capital market, laying the groundwork for a new 
paradigm in which venture capital investors covered the growing 
fi nancial needs of product clinical development.[6] Figure 1 sum-
marizes biotech’s capital sources according to each R&D project’s 
development stage in the product portfolio.

These funds invest in biotech fi rms with promising R&D projects 
(already demonstrated in initial trials) whose signifi cant innova-
tions could make a big splash in the market. In exchange, inves-
tors participate as shareholders in the fi rms, with the expectation 
of increased stock values, permitting subsequent sales of their 
shares at higher prices. In 2014, Ford and Nelsen[7] identifi ed the 
following main sources of biotech capital: 

• Family and friends: Typically, these include members of the 
founding entrepreneurs’ inner circle. They provide seed capital 
to establish incubator companies. They do not seek to generate 
profi ts, but rather are motivated simply by the desire to help a 
relative or friend starting up a new high-risk business venture. 
Usually, these investments are only in the tens of thousands of 
US dollars.

• Angels: Angel investors and super-angel investors invest in 
companies in very early product development stages, usually in 
the preclinical research phase. Since this is a highly risky stage, 
appearance of a fund interested in investing is perceived as a 
gift from heaven, hence the name “angel.” Angels may invest 
hundreds of thousands of dollars, but they decide their invest-
ments based on considerable scientifi c and business acumen, 
in addition to connections that enable them to contribute more 
to the target company’s growth than the precise amount invest-
ed. Many are successful entrepreneurs themselves with experi-
ence funding other incubators.

• Foundations and patient groups: These nonprofi t organizations 
that promote advances in the fi ght against specifi c diseases, 
commonly invest in early development phases. Accessing these 
funds requires a clear connection between the organization’s 
area of interest and the innovation promoted by the incubator.

• Venture capitalists: These companies specialize in fi nancial 
management of funds from different sources (personal, busi-
ness, banks, pensions, etc.). They may invest in a wide range 
of economic sectors to diversify risk, but some specialize in bio-
technology. They invest in startup companies in early develop-
ment phases when stock market indicators are favorable. They 
move investments toward later-stage companies (with less risk) 
in times of fi nancial crisis. They invest tens of millions of dollars 
per company.

• Federal government agencies: These include a wide range of 
agencies that foster public policies through investment in devel-
opment programs (local, national and international).

• Family funds: These are companies that manage funds of 
wealthy individuals and families, usually including contributions 
of US$100 million or more per member. They invest in all stag-
es of a biotech fi rm’s development.

• Corporate venture capital: These are investment funds created 
by pharma giants mainly since the late 1990s. They emerged 
after the wave of patent expirations resulting in a crisis of low 
scientifi c productivity that intensifi ed in the early 2000s. The 
new investments enabled big pharma companies to extend 
their options of control over young biotech fi rms’ portfolios of 
innovative products, thus avoiding costs associated with expan-
sion of their own R&D programs and the corresponding burden 
of their internal bureaucracies.
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Biotech fi rms’ bold approach to securing alternative funding 
sources, as occurred in Silicon Valley, enabled several to take off, 
including Amgen, Genentech (now part of Roche), Biogen and 
Genzyme (now part of Sanofi ). They now have several products 
with sales above US$1 billion and can afford the luxury of fi nanc-
ing their own growing R&D project portfolio.[2]

Just over 40 years after the biotech industry’s founding, how-
ever, only a small fraction of its companies have become 
profi table and as a whole the sector operates with negative 
profi tability indicators.[1] Moreover, globally, about 50% of bio-
tech companies operate with liquidity levels suffi cient for less 
than two years of survival.[8]

In its fi rst 20 years, the biotech sector appeared to successfully 
apply the Silicon Valley model for attracting funding sources 
to bring its innovations to market. Unlike the information and 
communications technology (ICT) sector, however, with its 
2- to 3-year development cycles, the biotech product cycle is 
10 to 12 years and—according to various sources—requires 
investments that range from almost US$650 million to US$1.8 
billion.[9,10] The lion’s share of these considerable develop-
ment expenses is explained by the high cost of conducting 
clinical trials required to prove product effi cacy and safety for 
human use. 

In addition, government regulatory agencies continually tighten 
the requirements for approving registrations and conducting 
clinical trials, further boosting costs. The high cost of clinical 
development has created an insurmountable hurdle for the 

majority of biotech com-
panies. They must often 
sacrifi ce potential candi-
dates from their project 
portfolio due to the dif-
fi culty of fi nancing them. 
A leading project’s failure 
to demonstrate clinical 
effi cacy and/or safety 
can send a business into 
bankruptcy. Both the 
highest costs and the 
highest probability of fail-
ure are concentrated in 
this product development 
phase, when substantial 
resources and time have 
already been invested in 
the project. This phase 
is referred to as “death 
valley.” So then, what 
factors determine profi t-
ability in biotechnology?

Innovation and uncer-
tainty: fi nancial risk in 
development of biotech 
products Venture capital 
investors usually oper-
ate with a three- to four-
year timeline from initial 
investment to return of 

capital with earnings. In the case of clinical development, the 
more extended timeline does not allow for balancing investors’ 
interest in short-term profi ts with biotech companies’ goal of 
getting their products to the marketing phase, especially when 
the fi nancial costs are so high and the likelihood of success so 
uncertain.

Two of the most rigorous recent studies[11,12] estimated that 
less than one in ten products manage to pass all phases of 
clinical development and to reach market (9.6% and 6.9% in 
the studies). The greatest likelihood of failure occurs in Phase 
II clinical trials: approximately one in three products succumbs 
in this stage (30.7% and 38.2%, according to the studies) when 
products must fi rst prove their effi cacy in humans (Phase I tri-
als demonstrate product safety, while Phase III confi rm safety/
effi cacy in a larger population).

Despite the scientifi c and technological advances made in 
biotechnology, data confi rm that lingering uncertainties hinder 
the capacity to predict a product’s success in its interaction 
with complex biological systems. The primary challenge lies in 
designing diagnostic and classifi cation systems that can better 
identify patients who can potentially benefi t from a given treat-
ment (as occurs in personalized medicine). 

The additional risk factor associated with the greater volatility 
of investing in biotechnology as compared to other sectors[3] 
has propelled venture capital funding toward greater spe-
cialization in selecting assets in which to invest and greater 
diversification of investments as a way to compensate for po-

Figure 1: Sources of capital for biotechnology, by R&D project development phase

 

Funding contributions Corporate trajectory Milestones

 Seed capital / 
angel funding 

Private fi nancing stages:
venture capital, family or 

public funds, 
corporate funds

Public capital

Income from sales

Investors' return 
on investment

Incorporation of startup 
biotech fi rms

Public offering on stock 
exchange

Marketing of product

Preclinical 
development

Fundraising rounds A–B*

Fundraising rounds C–D*

Fundraising rounds E–F*

Phase I clinical trial

Phase II clinical trial

Phase III clinical trial

Transition from private to 
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Product registration

Transition to profi tability

*A–B: fundraising rounds for Phase I clinical trials; C–D: fundraising rounds for Phase II clinical trials; E–F: fundraising rounds for Phase
III clinical trials
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tential failures. Fortunately, the capital market’s perception of 
biotechnology’s potential to generate high rates of return on 
investments remains high, especially for the most specialized 
investors.[13]

Assessing 40 years of biotechnology development: the 
risk does not justify the investment A study of economic 
performance of all publicly traded biotech companies (627) in 
2017 concluded that these companies generated revenues of 
US$160.6 billion (85% of total sales in the sector) and R&D 
spending of US$49.3 billion (30.7% of total income). These 
fi gures confi rm the aforementioned intensity of R&D spending.
[13] However, the top 30 companies account for more than 
80% of revenues (US$134 billion), illustrating the high concen-
tration of earnings in the industry. By the close of 2017, these 
30 companies employed over 145,000 workers worldwide, 
more than the 101,000 workers employed by the remaining 
(public) biotech fi rms.[13] Compilation of data from all public 
companies (large and small) confi rms that the sector operated 
with a negative rate of return during 2017 (total loss of almost 
US$ 2.7 billion).[13] As reported by Nature Biotechnology, 
globally the industry did not turn a profi t until 2018, with a total 
net revenue of US$345 million.[14]

These data reinforce the hypothesis set forth by Pisano in 
2006[4] on the fl awed structure of the industry. According to 
Pisano, the prevailing organizational structure has constrained 
it and prevented biotech from untying the Gordian knots keep-
ing it from maturing as an industry: 
• High risk: As an industry, biotechnology operates under high 

levels of inherent risk, due to the deep and systematic uncer-
tainty rooted in the limited knowledge of human biological 
processes and systems.

• Poor integration: A medication’s development process can-
not be broken down into its components; the disciplines 
involved must coordinate and work closely together. The 
structure of small and highly specialized incubator compa-
nies presents an obstacle to this principle.

• Limited learning: A good portion of the knowledge generated 
by the disciplines involved in the biotech sector is implicit 
and intuitive, which complicates the necessary task of coor-
dinating collective learning. 

Pisano argues that for most industries’ R&D, basic technologi-
cal feasibility is not a problem, since efforts and resources are 
invested in developing primary concepts of known technical 
feasibility. Industrial designers, for example, can address en-
gineering problems concerning car parts, confi dent that the 
car will run when the process is complete. In biotechnology, 
however, the industry faces an added challenge: to attain con-
fi dence involves a long and uncertain trial-and-error process 
in which instinct and individual experience continue to carry 
considerable weight.

Will it be possible, then, to tip the balance toward greater 
certainty in the development of this burgeoning but risky in-
dustry?

New emerging model: mitigating the risk In the three-year 
period from 2015 to 2018, biotechnology took a major leap for-
ward in its capacity to attract venture capital. For the fi rst time 
in its history, overall venture capital investments in 2015 sur-

passed the barrier of US$6 billion, reaching over US$10 billion, 
and not falling below US$8 billion in more recent years.[15]

Although fl uctuations in capital markets are the rule and not 
the exception, the shift in the industry’s capacity to convert sci-
ence into business does not appear to be circumstantial. There 
is evidence of improved interactions between key stakehold-
ers in the industry’s value chain that may offer responses to 
the contradictions outlined by Pisano.[4] These indications are 
summarized as follows:

The biotech company Progress in the fi eld of personalized 
medicine has helped optimize the patient selection process 
for new therapies,[16] resulting in increased benefi ts exhibited 
by these products in early clinical phases, thus reducing time, 
development costs and risk to investors. For 20 years, from 
1995 to 2014, the number of biological products in the USA and 
Europe (registered in average 5-year periods) hovered around 
54 to 60. In the 3.5 years from January 2015 to July 2018, 112 
new biological products were registered.[1] True, this period 
coincided with the emergence of biosimilars, which increased 
the number of registrations by 59% compared to the previous 
5-year period (2010–2014), but novel products saw similar 
growth (52%). Examples of this new reality include the drugs 
Keytruda, Opdivo, Kymriah and Yescarta (all approved by the 
FDA and EMA with Phase II clinical results). The fi rst two, reg-
istered in 2017, achieved global sales the same year of US$3.8 
billion and US$.79 billion, respectively.[1]
 
An analysis of all drugs registered between 2006 and 2015 
illustrates the importance of appropriate patient selection, 
based on personalized medicine research, to mitigate the risk 
of failures in clinical development.[11] Data show that from the 
preclinical research stage, use of biomarkers during clinical 
development can triple the likelihood of a product’s entry into 
the market (from 8.4% to 25%).[11] Recent advances in big 
data management and artifi cial intelligence can further rein-
force this trend. 

Venture capital funds In 2013, nine of the ten companies that 
raised the most capital in their initial public offerings had prod-
ucts in Phase III clinical trials already on the market. In 2017, 
six of the fi rst ten had products in Phase I or Phase II.[15] In 
stark contrast with the past, these fi gures show the market’s 
perception of the increasing value of companies with portfolios 
of innovative, early-stage development projects. They also re-
veal a capacity to ensure attractive returns for shareholders. 

Greater investor interest in exploring businesses in early de-
velopment stages is proof of the growing maturity of invest-
ment funds, which now often have executives from the biotech 
sector who have deeper scientifi c knowledge and are more 
capable of evaluating investment risks. 

Several of these funds (including Third Rock Ventures, ARCH 
Venture Partners, Flagship Pioneering and Fidelity Biosciences) 
have abandoned the traditional pattern of investing in preexist-
ing incubator companies, deciding instead to launch their own, 
relying on meticulous and exhaustive selection of their intellec-
tual property assets, management teams and business plans.
[15] With these steps, the funds have been able to accumulate 
a signifi cant number of success stories, in which they have been 
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able to sell the companies at exorbitant prices after increasing 
their value with partial clinical advances. Examples include De-
nali Therapeutics, Jounce Therapeutics, Delinia Pharmaceuti-
cals and Kite Pharma. In August 2018, Kite Pharma was sold 
to Gilead for US$11.9 billion after having absorbed repeated 
investments from various venture capital funds.[13]

Big pharma companies have learned from their bureaucratic 
limitations in order to coordinate disruptive development pro-
grams and have fine-tuned their business models for a more 
effective approach to biotech firms. To this end, they have set 
up corporate venture capital funds from which they invest in 
innovative biotech companies of interest given the comple-
mentarity of their intellectual property assets.[17] All in all, 
they have managed to nurture and coordinate a decentralized, 
agile development program outside the influence of internal 
vertical structures. 

Three of these funds were established from 1970 to 2000 
(Johnson & Johnson, Glaxo SmithKline, and Novartis),[17] but 
many more began to spring up in the new millennium. Through 
2011 another nine were founded (by Astra Zeneca, Roche, 
Pfizer, Novartis, Boehringer Ingelheim, Merck, and three by 
Eli Lilly), with US$100 to 500 million invested in each case.[17]

Another resource successfully explored by big pharma is the 
creation of what is known as quasi-public institutions, which 
involves pharma industry acquisition of the majority of public 
shares (listed on a stock exchange) of successful medium- to 
large-sized biotech firms with several profitable products on 
the market. In this way, a pharmaceutical giant can control 
the most important companies in the emerging biotech sector 
without purchasing them outright or constraining their auton-
omy, therefore preserving their robust scientific productivity. 
One example is Genentech-Roche, where Genentech’s corpo-
rate independence has survived the purchase of all its shares 
by Roche.[18]

Resilience, adaptation and change: challenges and oppor-
tunities for Cuba’s biotechnology sector While the current 
context for the industry’s global development poses challeng-
es for the future of biotechnology in Cuba, it also provides 
opportunities, given the strengths demonstrated by this sector 
in the country. 

Cuba’s biotech industry was launched in 1981, just a few years 
after the first biotech company in the USA (Genentech, 1976). 
From the start, the fledgling industry has enjoyed strong fi-
nancial support from government, which bet on the rigor and 
audacity of its innovation, as well as its ability to contribute 
to population health in Cuba. The sector is characterized by 
early dedication to completing the product development cycle, 
taking a product from laboratory to market, thus converting 
science into business while responding to health problems 
through prompt introduction of results in the country’s national 
health service. 

All this fostered the relatively rapid advance toward overall 
profitability of Cuba’s biotech system as a set of companies, 
generating exports and positively impacting various health 
indicators in the country. Today, a total of 34 research/produc-
tion/marketing facilities employing more than 20,000 workers 

are brought together under the BioCubaFarma holding compa-
ny. More than 700 products have been registered in Cuba and 
abroad, exports are sold to 49 countries, and more than 400 
products are in various stages of the R&D pipeline. Chronic 
as well as infectious diseases are targeted for novel product 
development as well as biosimilars for domestic use.[19]

Another of Cuban biotech's strengths continues to be integra-
tion with the country’s universities, public health system and 
informatics/telecommunications industries, which can acceler-
ate early development of R&D programs and reduce costs. 
At the same time, Cuban firms have experience interacting 
with pharmaceutical companies and entering into intellectual 
property licensing agreements abroad. 

Yet, challenges abound, beginning with the external context, 
involving changes identified earlier in the financing arrange-
ments for the industry globally, as well as in the particular 
context faced by Cuba's biotechnology and economy at this 
juncture. 

For example, from 2005 to 2015, the country’s biotech export 
capacity was reinforced through complementary economic 
agreements between Cuba and various Latin American gov-
ernments.[20] However, regional changes in recent years 
have undermined the industry’s self-financing capacity, and 
Latin America’s unstable political context has had a negative 
impact on the natural market for Cuban biotech products. This 
has been exacerbated by the US administration’s escalation 
of economic sanctions and hostilities towards Cuba, aimed 
at torpedoing investment, trade and financial operations.[21] 
Cuba’s minimal economic growth during the period has shifted 
government financial priorities toward shorter-term invest-
ments such as real estate and tourism.

Further complicating this situation is the proliferation of bar-
riers to development and registration of new products due 
to growing data requirements for regional regulatory filing.
[22,23] Altogether these factors make it essential for the Cu-
ban biotech sector to adapt to the new environment: engaging 
alternative financing sources for innovation, and new product 
development is of strategic importance for the sector’s future.

To accomplish this, a number of steps must be taken. One is 
for Cuban biotechnology to redesign its R&D programs to miti-
gate risk and facilitate access to funding sources. This means 
it should set priorities in its projects portfolio, sacrificing some 
projects to reserve funds for those most likely to succeed, 
and should also hold off on negotiations until more advanced 
stages when products have gained greater value. 

These changes will require new policies that favor the ability to 
rapidly identify and seize marketplace opportunities, which will 
both attract capital and stimulate innovation within the high-
tech sector, in addition to allowing more freedom in assuming 
risk to compete in the international marketplace. After all, the 
best way to mitigate risk is not to avoid it at all costs, but to 
try to understand and navigate it as intelligently as possible. 
Recently, new business models are being explored that should 
allow more dynamic access to foreign capital for developing 
innovative biotech projects and achieving their insertion in 
more competitive markets.
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Historically, several Cuban biotech companies have been able 
to move toward profi tability based on exports to the Global 
South.[20] While income is insuffi cient to fi nance clinical devel-
opment of their products in high-income countries, the opera-
tional profi tability in the South can offer the fi nancial guarantees 
necessary to attract venture capital. 

The new context requires adopting fl exible business models and 
adapting the industry's discourse to attract new interest from ven-
ture capital funds, since these usually invest in companies rather 
than projects or technologies.[24]

One example demonstrates the feasibility of attracting such 
capital for Cuba’s intangible biotech assets. In October, 
2018, the US company Equillium earned US$65 million in 

revenues when it offered a portion of its shares for sale on 
Nasdaq. At that time, Equillium had a single intangible as-
set: marketing rights in the USA and Canada for Itolizumab, 
developed and patented by Cuba’s Molecular Immunology 
Center (CIM) and sublicensed to Equillium by Biocon, CIM’s 
Indian licensee.[25] 

Indirect investment, including venture capital, could be trans-
formed into direct investment in Cuban biotech companies if 
a more fl exible and less risk-averse legal framework were put 
in place for the sector, refl ecting policies aimed at longer-term 
profi tability. All of these changes are necessary to foster a suc-
cessful and sustainable future for Cuban biotechnology, building 
upon nearly 40 years of experience, intellectual capacity, busi-
ness acumen and scientifi c innovation. 

REFERENCES
1. Walsh G. Biopharmaceutical benchmarks 2018. 

Nat Biotechnol. 2018 Dec 6;36(12):1136–45. 
2. Evens R, Kaitin K. The evolution of biotechnol-

ogy and its impact on health care. Health Aff 
(Millwood). 2015 Feb;34(2):210–9. 

3. Thakor RT, Anaya N, Zhang Y, Vilanilam C, Siah 
KW, Wong CH, et al. Just how good an invest-
ment is the biopharmaceutical sector? Nat Bio-
technol. 2017 Dec;35(12):1149–57. 

4. Pisano GP. Can science be a business? 
Lessons from biotech. Harv Bus Rev. 2006 
Oct;84(10):114–24, 150. 

5. Stern S. Incentives and focus in university and 
industrial research: the case of synthetic insulin. 
In: Rosenberg N, Gelijns AC, Dawkins H, editors. 
Sources of Medical Technology: Universities and 
Industry. Washington, DC: National Academy of 
Sciences; 1995. p. 157–88.

6. Schiff L, Murray F. Biotechnology fi nancing di-
lemmas and the role of special purpose entities. 
Nat Biotechnol. 2004 Mar;22(3):271–7. 

7. Ford D, Nelsen B. The view beyond venture capi-
tal. Nat Biotechnol. 2014 Jan;32(1):15–23. 

8. EY.com. Biotechnology Report 2017. Beyond 
borders: staying the course [Internet]. London: 
Ernst &Young; 2017 [cited 2019 Mar 19]. 100 
p. Available from: https://www.ey.com/Publica
tion/vwLUAssets/ey-biotechnology-report-2017
-beyond-borders-staying-the-course/$FILE/
ey-biotechnology-report-2017-beyond-borders
-staying-the-course.pdf

9. Prasad V, Mailankody S. Research and develop-
ment spending to bring a single cancer drug to 
market and revenues after approval. JAMA Intern 
Med. 2017 Nov 1;177(11):1569–75. 

10. Paul SM, Mytelka DS, Dunwiddie CT, Persinger 
CC, Munos BH, Lindborg SR, et al. How to im-
prove R&D productivity: the pharmaceutical in-

dustry’s grand challenge. Nat Rev Drug Discov. 
2010 Mar;9(3):203–14. 

11. Thomas DW, Burns J, Audette J, Carroll A, 
Dow-Hygelund C, Hay M. Clinical development 
success rates 2006–2015. San Diego: Biomed-
tracker; 2016 Jun. 28 p.

12. Wong CH, Siah KW, Lo AW. Estimation of clinical 
trial success rates and related parameters. Bio-
statistics. 2019 Apr 1;20(2):273–86. 

13. Morrison C, Lähteenmäki R. Public biotech in 
2017-the numbers. Nat Biotechnol. 2018 Jul 
6;36(7):576–84.

14. Morrison C, Lahteenmaki R. Public biotech 
2018-the numbers. Nat Biotechnol. 2019 
Jul;37(7):714–21.

15. Huggett B. Bringing up baby. Nat Biotechnol. 
2018 May 9;36(5):393–401.

16. Kumar-Sinha C, Chinnaiyan AM. Precision on-
cology in the age of integrative genomics. Nat 
Biotechnol. 2018 Jan 10;36(1):46–60.

17. McCammon MG, Pio E, Barakat S, Vyakarnam 
S. Corporate venture capital and Cambridge. Nat 
Biotechnol. 2014 Oct;32(10):975–8.

18. Times TNY. Roche Agrees to Buy Genentech for 
$46.8 Billion. The New York Times [Internet]. 2009 
Mar 12 [cited 2019 Mar 19]; World Business. Avail-
able from: https://www.nytimes.com/2009/03/13/
business/worldbusiness/13drugs.html.

19. Grupo de las Industrias Biotecnológica y Farmacéu-
tica de Cuba. BioCubaFarma [Internet]. Havana: 
BioCubaFarma, c2019 [cited 2019 Jun 4]. Available 
from: https://www.biocubafarma.cu. Spanish.

20. World Health Organization [Internet]. Geneva: 
World Helath Organization; c2019. Publications. 
Cuban experience with local production of medi-
cines, technology transfer and improving access 
to health [Internet]. Geneva: World Helath Orga-
nization; 2015. 80 p. Available from: https://www

.who.int/phi/publications/cuban_experience
_local_prod_medstech_transfer/en/

21. Ministry of Foreign Affairs (CU). Informe de Cuba 
sobre la Resolución 73/8 de la Asamblea Gener-
al de las Naciones Unidas. “Necesidad de poner 
fi n al bloqueo económico, comercial y fi nanciero 
impuesto por los Estados Unidos de América 
contra Cuba”. Havana: Ministry of Foreign Af-
fairs (CU); [Internet]. 2019 Jul [cited 2019 Nov 6]. 
Available from: http://www.minrex.gob.cu/sites/
default/files/2019-09/Cuba%20vs%20Bloqueo
.pdf. Spanish. 

22. Alemayehu C, Mitchell G, Nikles J. Barriers for 
conducting clinical trials in developing coun-
tries—a systematic review. Int J Equity Health. 
2018 Mar 22;17(1):37.

23. García R, Araujo DV. The regulation of biosimi-
lars in Latin America. Curr Rheumatol Rep. 2016 
Mar;18(3):16.

24. Ben-Joseph O. Where the bodies lie. Nat Bio-
technol. 2016 Sep 8;34(9):909–11.

25. Nasdaq [Internet]. New York: Nasdaq; c2019. 
Markets Equillium prices IPO at $14, the low end 
of the range; 2018 Oct 12 [cited 2019 Jun 21]. 
Available from: https://www.nasdaq.com/article/
equillium-prices-ipo-at-14-the-low-end-of-the
-range-cm1036324

THE AUTHOR
Einard Blanco-García (einard@cimab.cu), biotech-
nologist with a master’s degree in drug technology 
and quality control, CIMAB S.A., Havana, Cuba.

Submitted: July 4, 2019
Approved for publication: January 16, 2020 
Disclosures: None



17MEDICC Review, January 2020, Vol 22, No 1

Original Research

Peer Reviewed

Circulation of Human Papillomavirus and Chlamydia trachomatis 
in Cuban Women 
 Elías Guilarte-García MD MS, Yudira Soto-Brito MS PhD, Vivian Kourí-Cardellá MD MS PhD DSc, 
Celia Maria Limia-León MS, Maria de Lourdes Sánchez-Alvarez MD MS, Ana Elisa Rodríguez-Díaz MS, 
Ledy X. López-Fuentes MS, Melisa Méndez-González, Nancy Aróstica-Valdés MD, Marlevis Bello-Pérez MD, 
Lissette Pérez-Santos MS PhD, Yanet Pintos-Saavedra, Yoanna Baños-Morales

ABSTRACT
INTRODUCTION Human papillomaviruses and Chlamydia tracho-
matis are the most frequent causes of sexually transmitted infec-
tions. Although the association between some human papillomavirus 
genotypes and cervical cancer has been demonstrated and Chla-
mydia trachomatis infection is the most common cause of female 
infertility, Cuba has no national baseline studies on the circulation 
and co-circulation of these agents, the synergistic effect of which 
may be a risk factor for occurrence and development of precancer-
ous cervical lesions. Additionally, few local studies have examined 
risk factors for infection.

OBJECTIVE Determine the frequency of infection by human papil-
lomavirus and Chlamydia trachomatis and their association with 
sociodemographic, clinical and epidemiological variables in women 
seeking routine Pap smears or other medical services at the primary 
care level in Cuba.

METHODS A cross-sectional study was conducted among 500 wom-
en aged 16–67 years (100 from Havana, 200 from Villa Clara and 
200 from Holguín Provinces, Cuba), from August through December 
2015. Chlamydia trachomatis infection was detected by real-time 
polymerase chain reaction and 35 genotypes of human papillomavirus 
by low-density microarray. We then examined the association of infec-
tion with sociodemographic, clinical and epidemiological variables.

RESULTS Human papillomavirus was detected in 14.8% (74/500) of 
the women. Of the 29 genotypes identifi ed, 79.7% (59/74) were onco-
genic high-risk types. Type 16 was the most frequently identifi ed (23%; 
17/74), followed by type 31 (10.8%; 8/74) and then by types 33, 53, 
61 and 66 in equal proportions (8.1%; 6/74). Infection frequency was 
greater in women aged ≤25 years (38.8%; 31/80), students (46.7% 
7/15), single women (23.0%; 40/174) and among those who reported 
having more than 3 sexual partners in the last 2 years (41.5%; 17/41). 
Differences were found among provinces for circulating genotypes 
and infection-related variables. Human papillomavirus infection from 
genotypes 16, 31, 33, 53, 61, 66, 68 and 89 was associated with the 
7.9% (30/382) of women who had positive Pap tests. Infection from 
Chlamydia trachomatis was positive in 1% (5/500) of women, all aged 
≤25 years. Coinfection by Chlamydia trachomatis and HPV was found 
in one woman infected with human papillomavirus genotype 61.

CONCLUSIONS Frequency of human papillomavirus is high in the 
three Cuban provinces studied, with greater frequency of genotype 16 
and other oncogenic high-risk types. For both agents, infection is more 
frequent in young women and adolescents. Positive Pap tests are fre-
quently associated with HPV infection. Prevalence fi ndings from this 
study could be used as a baseline for future research or interventions.

KEYWORDS Human papillomavirus, genotypes, Chlamydia tracho-
matis, neoplasms, sexually transmitted diseases, cervix Uteri, infec-
tion, real-time polymerase chain reaction, women, Cuba

INTRODUCTION
Human papillomavirus (HPV) and Chlamydia trachomatis are 
among the most frequent causes of sexually transmitted infec-
tions (STI) in the world. WHO estimates that close to 290 mil-
lion women have HPV, and approximately 131 million chlamydia 
cases are reported annually. The latter is the most frequent 
bacterial STI. Despite advances in STI diagnosis, treatment and 
prevention, these two infections still constitute a global health 
problem.[1]

HPV infection is a necessary but not suffi cient condition for ap-
pearance and development of cervical cancer, which is the main 

cause of anogenital neoplasms.[2] Cervical cancer ranks fourth 
in cancer incidence in the world.[3] Close to 200 HPV genotypes 
have been described, and approximately 15 to 19 are high-risk 
HPV based on their oncogenic potential.[4] HPV types 16 and 18 
are the high-risk HPV genotypes most frequently associated with 
precancerous lesions and cervical cancer.[5]

Since 1968, Cuba has implemented a cervical cancer early diag-
nosis program,[6] now carried out through the national network 
of neighborhood family doctor-and-nurse offi ces. The program 
screens sexually active women aged 25 to 59 years, for whom 
protocols indicate a Pap test every 3 years. The program may 
have contributed to the decline in cervical cancer mortality rates 
from above 20 per 100,000 women in 1965 to 7.7 per 100,000 
in 2010. However, since then, this rate has increased. In 2016, it 
reached 9.1 per 100,000 and in 2018, 9.7 per 100,000. Although 
these rates are among the lowest in Latin America, the increases 
are cause for concern.[7]

Countries report different HPV prevalences by age group: in 
some, infection is concentrated in women aged <24 or <35 years, 
while in others, prevalence is also high in older women.[8] Several 
studies in Cuba have included populations considered at risk due 
to positive Pap tests or age >30 years with a positive or nega-
tive Pap. Prevalence was 94.3% in women with a positive Pap, 

IMPORTANCE This paper characterizes frequency of 
HPV and Chlamydia trachomatis infection in women of 
three Cuban provinces and highlights the need to study 
chlamydia infection in young and adolescent women. It 
supports the need to include HPV vaccination in the Na-
tional Immunization Program and contributes knowledge 
about HPV genotypes in Cuba potentially useful for con-
sidering vaccine candidates for domestic production.
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and 41.4% in those with a negative Pap, with high frequency of 
oncogenic genotypes (>80%), particularly HPV 16, 18, 31, 45, 
52 and 58. The factors most commonly associated with infection 
were low educational level, smoking, alcohol use and perimeno-
pausal status. The factors associated with precancerous cervical 
lesions in these HPV-infected women were oral contraceptive use 
for over fi ve years and a history of positive Pap tests or colpos-
copies.[9,10] 

Despite these fi ndings and the known relationship between HPV 
and cervical cancer, at the time of this writing, no national baseline 
studies have been conducted on HPV prevalence and circulating 
genotypes in Cuba’s female population. Due to shortcomings in 
prior research, limited to risk groups in a single city, it is of interest 
to learn frequency of HPV circulation and behavior of sociodemo-
graphic and epidemiological variables associated with infection in 
open populations in several regions of the country.

Most chlamydia infections are asymptomatic and frequently are 
neither diagnosed nor treated, leading to persistent infections that 
can cause pelvic infl ammation, ectopic pregnancy and tubal fac-
tor infertility.[11] Infertility in Cuba is estimated at 12%–14% of 
couples, in which 40%–50% of causes are associated with the 
female partner. Tubal defects are one of the most frequent causes 
of female infertility,[12–14] making this infection an important 
health problem in Cuba.

For the past several years, the Cuban public health system has 
been using rapid chlamydia tests for diagnosis. However, due to 
the their lack of specifi city, false positives occur from cross-reac-
tions with antigens from other micro-organisms, and frequencies 
of up to 80% have been reported in women with lower abdomi-
nal pain.[15] Nucleic acid amplifi cation testing has greater sen-
sitivity and specifi city for chlamydia diagnosis, but the cost is 
prohibitive for broad use in clinical diagnosis in low- and middle-
income countries. In Cuba, these tests have been used in a few 
studies to estimate frequency of chlamydia infections, either 
by use of polymerase chain reaction (PCR) or real-time PCR. 
A small number are also reserved for patients with a history of 
infertility, those who are HIV positive, or who have symptoms 
of a genitourinary system disease in which prevalence fl uctu-
ates from 1% to 6%.[15–17] Thus, only a few Havana hospitals 
use these methods, which is why there is no data on chlamydia 
circulation in open populations.

The objective of this study was to determine the frequency of HPV 
and chlamydia infections in sexually active Cuban women with 
no genitourinary symptoms who sought routine services at the 
primary care level, as well as co-circulation of both agents and 
their association with relevant sociodemographic, clinical and epi-
demiological variables.

METHODS
Design and subjects A cross-sectional study was conducted 
from August through December 2015 of 500 women in 3 Cuban 
provinces: 100 in Havana (western Cuba), 200 in Villa Clara (cen-
tral) and 200 in Holguín (eastern), with ages ranging from 16 to 67 
years (mean: 38; median: 40). The provincial capital cities were 
chosen to include representation from the country’s three geo-
graphical regions (west, central and east) and to identify possible 
differences among them. 

Women were included who sought primary care services: 382 
for the routine Pap test included in the cervical cancer screen-
ing program and 118 outside the program’s age range of 25–59 
years who sought services for other reasons, were sexually ac-
tive, and who expressed interest in being tested for HPV and 
chlamydia.

Women were excluded if they were pregnant, HIV positive or if 
they had been diagnosed with any cervical disease. 

After agreeing to participate by providing written informed con-
sent, participants completed a questionnaire containing the study 
variables: age, educational level, occupational status, marital sta-
tus, smoking status, parity and number of sexual partners in the 
past two years, age of onset of sexual activity, history of STIs, 
regular condom use, and use of intrauterine devices (IUDs) and 
oral contraceptives.

Two age groups were established: ≤25 and >25 years. Educa-
tional level was stratifi ed according to Cuba’s national education 
system: primary, secondary, high school or vocational school, and 
university. Marital status was classifi ed as either single or mar-
ried/with stable partner. Age of onset of sexual activity was divid-
ed into three categories: ≤15 years, 16–20 years and >20 years, 
and number of sexual partners was categorized as 0, 1, 2 and ≥3.

Pap tests were done on 382 women. Those aged <25 years (80) 
or >59 years (38) were excluded because they were outside the 
age range of the national cervical cancer screening program.

Sampling Cervical cells were obtained for the Pap test.[18] Fol-
lowing this, an endocervical brush (Digene Inc., USA) was in-
serted into the endocervical canal and after extracting it, brushed 
around the exocervical region to obtain endo- and exo-cervical 
cells and extract DNA. Cells were kept in a preservation solution 
(Digene Inc., USA) and stored at -20 oC until processing by the 
virology department’s STI Laboratory at the Pedro Kourí Tropical 
Medicine Institute, where DNA extraction and HPV and chlamydia 
detection were carried out.

DNA extraction Cell suspensions were homogenized through 
vigorous vortex mixing (Vortex Mixer VM-10, DAIHAN Scientifi c 
Co., Ltd., South Korea) and 200 μL were taken to extract DNA 
using the commercial QIAamp DNA Mini Kit (QIAGEN, Germany), 
following manufacturer’s instructions. From 50 to 100 ng/mL of 
DNA was obtained from the 200 μL of homogenized cervical cell 
suspension. DNA was diluted in 100 μL of elution buffer and stored 
at -20 ºC until detection of HPV and chlamydia were carried out.

HPV detection and genotyping Using low-density microarrays, 
HPV detection and determination of genotypes was done with 
the commercial CLART HPV 2 kit (Genómica, Spain), follow-
ing manufacturer’s instructions. A 450-base pair fragment in the 
virus’s L1 region was amplifi ed via PCR (AERIS BG096, ESCO 
Micro Pte., Ltd., Singapore) and hybridization was done with 
specifi c probes for each viral genotype. Ten μL of purifi ed DNA 
from each clinical sample were used in the amplifi cation reac-
tions. Each microarray included an internal DNA control from the 
clinical sample, an external amplifi cation control and a control 
for marking and visualization of the amplifi ed products. Analytic 
sensitivity of the assay was calibrated by the manufacturer using 
commercial plasmids cloned from each viral genotype. Probes 
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were used to identify the 35 HPV genotypes of greatest clinical 
importance: low-risk HPV (6, 11, 40, 4 2, 43, 44, 54, 61, 62, 71, 
72, 81, 83, 84, 85 and 89) and high-risk HPV (16, 18, 26, 31, 33, 
35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 70, 73 and 82). High 
or low risk of genotypes was established in accordance with 
the criteria of the International Agency for Research on Cancer 
(IARC).[19] 

Chlamydia trachomatis detection using real-time PCR 
Chlamydia detection was done with real-time PCR at the Pe-
dro Kourí Tropical Medicine Institute (IPK), following the Wei 
protocol.[20] A pair of primers that amplify a preserved frag-
ment within the tryptophan synthetase gene of the chlamydia 
genome and a TaqMan (ThermoFisher Scientifi c, USA) probe 
were used. Ten μL of purifi ed DNA were taken from each clini-
cal sample and from the positive control, which consisted of a 
Chlamydia trachomatis reference strain, LGV Serovar II (ATCC 
VR-902BD). Negative controls consisted of 10μL of molecular-
biology–grade sterile water and 10 μL of human fi broblast DNA 
(ATCC, CCL 171). 

Data collection and handling During sampling, personal and 
epidemiological data were also collected, through a questionnaire 
designed for this purpose. Each patient’s laboratory test results 
were added, and all information was stored in an Excel database. 
Each patient was assigned a unique identifi cation number to pro-
tect confi dentiality. 

Statistical analysis A database for variable analysis was de-
veloped in the SPSS statistical package version 19.0 (IBM Inc., 
USA). Absolute and relative frequencies of HPV and chlamydia 
were calculated, along with the specifi c HPV genotypes detected 
and the multiple infections diagnosed in study participants. 

Ethics The project was approved by IPK's Research Ethics Com-
mittee. Study participants provided written informed consent per the 
Declaration of Helsinki[21] and guidelines of the Council for Interna-
tional Organizations of Medi-
cal Sciences.[22] The signed 
document contained the 
necessary information about 
the research study, including 
possible benefi ts and risks. 
Participants were informed 
that they could withdraw 
from the study at any time 
without penalty or any effect 
on their care and treatment. 
Data were saved following 
the principle of confi dentiality 
and individual identities were 
not revealed. Sampling was 
done by a trained clinician, 
taking the necessary care to 
minimize risks in accordance 
with good clinical practice 
standards. Laboratory meth-
ods were chosen according to 
principles of maximum benefi -
cence and non-malefi cence 
according to good laboratory 
practice standards. 

RESULTS
Of the 500 women examined, 14.8% (74/500) were infected by 
one or more HPV genotypes. A total of 29 genotypes were identi-
fi ed, of which 79.7% (59/74) were high-risk HPV. Genotype 16 
was the most frequent, followed by 31, and then 33, 53, 61 and 
66, in equal proportions (Figure 1). Low-risk HPV genotypes were 
found in 27% (20/74) of positive cases, with coinfection with high-
risk HPV in 6.7% (5/74) Coinfections with several HPV genotypes 
were identifi ed in 3.4% (17/500) of all women in the sample and in 
23% (17/74) of infected women (Figure 1). 

Women with multiple infections were positive for at least one high-
risk HPV type. Among coinfected women, 58.8% (10/17) had 2 
genotypes, 35.3% (6/17) 3 genotypes, and 5.9% (1/17) >3 HPV 
genotypes. No particular combinations were seen in these infec-
tions, although genotypes 16, 68, 53 and 31 were the most fre-
quent in the coinfections identifi ed: 35.3% (6/17); 29.4% (5/17); 
23.5% (4/17), and 23.5% (4/17). 

Small differences were found among provinces concerning 
HPV infection prevalence: Havana, 18% (18/100); Holguín 15% 
(30/200); and Villa Clara 13% (26/200). 

Figure 2 shows frequencies of different genotypes by province. In 
Havana residents, 14 genotypes were identifi ed and, of them, 10 
(71.4%) were high-risk HPV. The proportion of women infected 
by HPV 16 was greater in Havana (Figure 2A). For high-risk HPV 
35 and 68, differences were also found between Havana and the 
other provinces. These genotypes were detected in equal propor-
tion in Havana residents (Figure 2A). 

In Villa Clara Province, 20 HPV genotypes were identifi ed, of 
which 12 (60%) were high-risk HPV. Figure 2B shows frequency 
of diagnosis for the different genotypes in this province. Preva-
lence of HPV 31 and 33 were greater in women in Villa Clara 
compared with the other provinces studied.

Figure 1: Genotype frequency among HPV-positive cases in Cuban women living in three of the country’s 
provinces
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In Holguín Province, 19 viral genotypes were detected, of which 
11 (57.9%) were high-risk HPV. Frequencies of the different geno-
types in this province are shown in Figure 2C. Genotype 15 was 
less frequent in women in Holguín than those in Havana and Villa 
Clara. 

HPV coinfections in women were more frequent in Havana 
than in Villa Clara and Holguín (Figure 2). In comparing coin-
fection frequencies among provinces, differences were found 
between women residing in Havana and Holguín: 6/18 (33.3%) 
vs. 3/30 (10%).

Table 1 shows infection frequencies by sociodemographic vari-
ables. Note that infection was almost 4 times greater in women 
aged ≤25 years than in women over this age. The proportion of 

infected women with only a primary-level education was twice 
that of university-educated women. Greater frequencies are 
concentrated in students, single women, smokers and in oral 
contraceptive users. The percentages of those who tested posi-
tive increased as the number of sexual partners in the last two 
years increased and the earlier women started having sexual re-
lations. Although women with a history of STIs had the greatest 
frequency, there were only small differences between them and 
those with no STI history. We also found only a small difference 
related to IUD use, but women who reported regular condom 
use had slightly greater frequencies than women who did not 
(Table 1). 

HPV-positive frequencies differed little among the provinces, with 
18%, 13% and 15% in Havana, Villa Clara and Holguín, respec-

tively. Infection frequencies according to sociodemographic 
variables by province are shown in Table 2 and generally re-
produce the countrywide pattern for variables that represent 
the greatest risk of infection. 

The data indicate differences in sociodemographic patterns 
by province, and show that, especially for women in Havana, 
the variables most closely associated with infection are 
single status, a high number of sexual partners, history of 
STIs, early onset of sexual activity, smoking and use of oral 
contraceptives (Table 2). 

Coinfections with several HPV genotypes were more fre-
quent in women aged 15 to 25 years and were detected in 
10% (8/80) of positive cases and in 6.3% (11/174) of single 
women. No relationship was found between presence of 
coinfections and other variables associated with higher risk 
of infection.

Cervical lesions were detected in 7.9% of the women who 
received a Pap test (30/382) and HPV infection was found 
in a high percentage of positive Pap smears (60%, 18/30). 
For intraepithelial lesions, 30% (9/30) had high-grade le-
sions and 70% (21/30) had low-grade lesions. Table 3 
shows the association between lesions of both grades with 
high- and low-risk genotypes. High-risk HPV 16 and 66 
were more frequently associated with positive Pap tests. 
HPV 16 was the most frequent in both types of lesions. 

Among high-risk genotypes, genotypes 16 and 66 were 
the most frequent in high-grade lesions, and low-risk gen-
otypes 61 and 89 were identifi ed in greater proportions in 
low-grade lesions (Table 3).

Chlamydia was diagnosed in 1% (5/500) of women studied. 
All (100%, 5/5) were aged ≤25 years, and represented 6.3% 
(5/80) of that age group. Of these fi ve women, two lived in 
Havana, two in Holguín and one in Villa Clara.

Eighty percent (4/5) of those infected had a secondary edu-
cational level (secondary, high school or vocational), 60% 
(3/5) were single and 60% (3/5) were homemakers. No as-
sociation was found between chlamydia infection and these 
sociodemographic variables. Presence of chlamydia was as-
sociated exclusively with age (age ≤25 years). Coinfection 
with chlamydia and HPV was found in one (20%) woman 
infected with genotype 61.

Figure 2: Genotype frequency among HPV-positive cases, in Cuban 
women living in (A) Havana, (B) Villa Clara and (C) Holguín Provinces 
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DISCUSSION
Anogenital HPV is the most frequent STI in the world, given that 
close to 90% of the sexually active population has the virus.[23] 
The infection is common in adolescents and young adults, who 
acquire it when they fi rst become sexually active,[24,25] which 
concurs with the fi nding in this study that the greatest frequency 
of infection is in women aged ≤25 years.

HPV infection is a necessary condition for the appearance and 
development of cervical cancer, but in women aged <25 years, 
the worldwide incidence of invasive cervical cancer is very low 
(1.7 per 100,000 women per year). In these women, infection 
with high-risk HPV and low-grade intraepithelial cervical lesions 
tend to be transitory phenomena. The mean age of women with 
high-grade intraepithelial cervical lesions is 30 years, but these 
may result from infections acquired before that. After this age, it 
is more diffi cult for the immune system to clear primary high-risk 
HPV infection, leaving women at greater risk for developing per-
sistent infections that cause precancerous lesions and invasive 
cervical cancer.[26]

In some geographic areas, the behavior of cervical cancer has 
changed due to the increasingly early age of onset of sexual 
activity and to contagion with high-risk HPV. The consequence 
of this is appearance of premalignant cervical lesions before the 
age of 25 years.[27] This change in behavior justifi es prevalence 
or baseline studies for HPV infection in open populations to de-
fi ne the epidemiological situation and the circulation of oncogenic 
genotypes in different age groups and in different geographical 
regions of each country.

A meta-analysis that included 1 million women with normal Pap 
tests from 59 countries and 5 continents reported a prevalence 
of cervical infection between 1.6% and 25%, with differences 
among geographic regions, and an overall prevalence of 11.7%. 
HPV prevalence was 24% in Sub-Saharan Africa, 21.4% in East-
ern Europe and 16.1% in Latin America. The lowest prevalence 
values were found in North America (4.7%) and Western Asia 
(1.7%).[28] These differences are related to sociodemographic, 
cultural, epidemiological and clinical aspects.[28] Another meta-
analysis, which included 1425 women with normal Pap tests 
from Australia, Brazil, Canada, Mexico, Saudi Arabia, South Af-
rica, Sweden, Tanzania, Thailand and the USA, found a 12.4% 
HPV prevalence.[29] We obtained prevalences similar to those 
in Latin America for women with normal Pap tests, which could 
be explained by the fact that they are in the same geographi-
cal region and share certain sociocultural and epidemiological 
characteristics.

With regard to genotypes, their distribution may vary among 
regions within a country, but in general most important is the 
circulation of high-risk HPV. Depending on which genotypes 
are circulating, prevention strategies with protective vaccines 
can be established, taking into account those included in the 
vaccine formulations available on the market.[30,31] Although 
genotype distribution was different in the three Cuban prov-
inces, oncogenic genotypes made up the greatest share in all 
cases, and the most frequent was HPV 16, which is included 
in commercial vaccines. This result coincides with those for 
countries in Latin America and throughout the world in women 
with negative Pap tests, and with cervical lesions of different 
grades or cervical cancer.[32,33] At least for this genotype, 
Cuban women would obtain benefi ts from immunization with 
imported vaccines until safe and effective vaccine candidates 
are developed domestically.

Following HPV 16, the next most frequent genotypes differed 
among the three provinces. Such regional differences are 
also reported within other countries and geographies. In Bra-
zil;[33] Asia, particularly China;[34,35] and Mexico,[36] the 
most frequent high-risk HPV genotypes are distinct, which is 
important both epidemiologically and for vaccine prevention 
strategies.
 
Studies in 38 countries (prior to approval and introduction of the 
Gardasil 9 vaccine) demonstrated that HPV genotypes 16, 18, 31, 
33, 45, 52 and 58 contribute considerably to the appearance and 
development of invasive cervical cancers and other anogenital 
cancers. Persistent infections with these genotypes are present 
in approximately 96% of invasive cervical cancer cases and in 
70%–90% of all anogenital cancers.[31,37] Concurring with these 
results, a study of Cuban women in Havana found that HPV geno-
types 16, 18, 45 and 58 were associated with presence of high-

Table 1: Frequency of HPV infection among Cuban women in three 
provinces, by sociodemographic and epidemiological variables 

Variable Groups or Ranges
HPV Positive

n % Total

Age in years
≤25 31 38.8 80
>25 43 10.2 420

Educational level

Primary 3 25.0 12
Secondary 13 14.8 88
High school or 
vocational 37 16.4 225

University 21 12.0 175

Occupational status

Student 7 46.7 15
Homemaker 24 13.3 180
Worker or technician 25 16.0 156
Professional 18 12.1 149

Marital status
Married/stable partner 34 10.4 326
Single 40 23.0 174

Parity
0–2 67 15.0 446
3 6 12.2 49
≥4 1 20.0 5

Number of reported 
sexual partners in the 
last 2 years

0 3 8.1 37
1 39 11.2 349
2 15 20.5 73
≥3 17 41.5 41

Regular cigarette use
No 66 14.3 462
Yes 8 21.1 38

Age at onset of sexual 
activity

≤15 31 17.3 179
16–20 40 13.8 289
>20 3 9.4 32

History of STI
No 57 14.5 393
Yes 17 15.9 107

Regular condom use
No 50 13.7 364
Yes 24 17.6 136

Intrauterine device use
No 60 14.8 405
Yes 14 14.7 95

Oral contraceptive use
No 60 13.7 437
Yes 14 22.2 63

HPV: human papillomavirus, STI: sexually transmitted infection 
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grade intraepithelial cervical lesions and cervical cancer in women 
aged >30 years.[9] Another study of 519 women aged 15–59 
years in 4 Havana municipalities found that oncogenic genotypes 
16 (41.0%), 31 (11.6%) and 18 (10.2%) were the most frequent 
and were associated with presence of high-grade intraepithelial 

lesions.[10] In the women 
in our study with intraepi-
thelial lesions, two high-
risk genotypes (31 and 
33) were found, which co-
incide with the ones most 
frequently identifi ed in 
the 38 countries, and one 
(31), with those in the Cu-
ban study of women living 
in Havana. Although these 
genotypes are associated 
with high-grade lesions, 
they were also present 
more often in women with 
negative Pap tests. 

These fi ndings demon-
strate that in women with 
high-grade lesions and 
cervical cancer, the geno-
types of greatest frequen-
cy may differ from those 

identifi ed in the general population and reinforce the positive ef-
fect that could result from introduction of commercially-available 
vaccines in Cuba’s National Immunization Program or introduc-
tion of another domestically produced vaccine containing them 
in its formulation.

Table 2: Sociodemographic and epidemiological variables and HPV infection

Variable Groups or Ranges

Province

Havana (n=100)
HPV+ (18; 18%)

Villa Clara (n=200)
HPV+ (26; 13%)

Holguín (n=200)
HPV+ (30; 15%)

Total
n 

(%)
HPV+

n (%)
n 

(%)
HPV+

n (%)
n 

(%)
HPV+

n (%)

Age in years
≤25 20 (20.0) 8 (40.0) 23 (11.5) 9 (39.1) 37 (18.5) 14 (37.8) 80
>25 80 (80.0) 10 (12.5) 177 (88.5) 17 (9.6) 163 (81.5) 16 (9.8) 420

Occupational status

Student 4 (4.0) 2 (50.0) 7 (3.5) 3 (42.9) 4 (2.0) 2 (50.0) 15
Homemaker 22 (22.0) 1 (4.5) 63 (31.5) 7 (11.1) 95 47.5) 16 (16.8) 180
Worker or technician 26 (26.0) 7 (26.9) 65 (32.5) 9 (13.8) 65 (32.5) 9 (13.8) 156
Professional 48 (48.0) 8 (16.6) 65 (32.5) 7 (10.8) 36 (18.0) 3 (8.3%) 149

Marital status
Married 64 (64.0) 6 (9.4) 141 (70.5) 16 (11.3) 121 (60.5) 12 (9.9) 326
Single 36 (36.0) 12 (33.3) 59 (29.5) 10 (16.9) 79 (39.5) 18 (22.8) 174

Number of reported sexual 
partners in the last 2 years

0 0 (0) 0 (0.0) 13 (6.5) 2 (15.4) 24 (12.0) 1 (4.2) 37
1 58 (58.0) 5 (8.6) 164 (82.0) 19 (11.6) 127 (63.5) 15 (11.8) 349
2 27 (27.0) 6 (22.2) 18 (9.0) 3 (16.6) 28 (14.0) 6 (21.4) 73
≥3 15 (15.0) 7 (46.7) 5 (2.5) 2 (40.0) 21 (10.5) 8 (38.1) 41

Age at onset of sexual activity
≤15 36 (36.0) 7(19.4) 59 (29.5) 9 (15.3) 84 (42.0) 15 (17.9) 179
16–20 56 (56.0) 9 (16.1) 127 (63.5) 16 (12.6) 106 (53.0) 15 (14.2) 289
>20 8 (8.0) 2 (25.0) 14 (7.0) 1 (7.1) 10 (5.0) 0 (0.0) 32

History of STI
No 64 (64.0) 10 (15.6) 155 (77.5) 19 (12.3) 174 (87.0) 28 (16.1) 393
Yes 36 (36.0) 8 (22.2) 45 (22.5) 7 (15.6) 26 (13.0) 2 (7.7) 107

Regular cigarette use
No 82 (82.0) 14 (17.1) 193 (96.5) 25 (13.0) 187 (93.5) 27 (14.4) 462
Yes 18 (18.0) 4 (22.2) 7 (3.5) 1 (14.3) 13 (6.5) 3 (23.1) 38

Oral contraceptive use
No 77 (77.0) 12 (15.6) 181 (90.5) 23 (12.7) 179 (89.5) 25 (14.0) 437
Yes 23 (23.0) 6 (26.1) 19 (9.5) 3 (15.8) 21 (10.5) 5 (23.8) 63

For each province, the left column shows distribution of sociodemographic and epidemiological variables. Variables shown are only those for which the greatest differences 
were found with regard to HPV infection frequency for the country as a whole. Likewise, for each province, the right column contains absolute and relative frequencies of 
HPV infection, for each stratum of sociodemographic and epidemiological variable.  HPV: human papillomavirus, STI: sexually transmitted infection 

Table 3: HPV genotypes detected among Cuban women living in three provinces who had positive Pap tests

HPV Positive

Positive Pap Smear Cases
Negative 
Pap test

352
n (%)

Pap 
test (total)

382

Total
Positive Pap

30
n (%) 

High-grade 
lesion

9
n (%) 

Low-grade
 lesion

21 
n (%)

HPV+ 18 (50.0) 11 (61.1) 7 (38.9) 18 (50) 36 
HPV 16 8 (61.5) 5 (62.5) 3 (37.5) 5 (38.5) 13
HPV 31 1 (33.3) 1 (100.0) 0 (0.0) 2 (66.7) 3
HPV 33 1 (25.0) 1 (100.0) 0 (0.0) 3 (75.0) 4
HPV 53 1 (33.3) 1 (100.0) 0 (0.0) 2 (66.7) 3
HPV 61 2 (33.3) 0 (0.0) 2 (100.0) 4 (66.7) 6
HPV 66 3 (60.0) 2 (66.7) 1 (33.3) 2 (40.0) 5
HPV 68 1 (33.3) 1 (100.0) 0 (0.0) 2 (66.7) 3
HPV 89 1 (33.3) 0 (0.0) 1 (100.0) 2 (66.7) 3
Multiple infections 6 (60.0) 4 (66.7) 2 (33.3) 4 (40.0) 10

Pap tests were done on 382 women. Women aged <25 years (80) and >59 (38) werenot considered because they are not included in 
national cervical cancer screening program. The most frequent HPV genotypes were the only ones analyzed. Percentages are added 
by row , with regard to infection in general and by genotype, including women with positive Pap tests plus women with negative Pap 
tests. Absolute and relative frequencies of cases with positive Pap, and HPV positive, are distributed by high- and low-grade lesions.
PV: human papillomavirus.
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High- and low-grade intraepithelial lesions found in the women 
in this study who had no history of positive Pap tests are asso-
ciated with HPV infection, which coincides with descriptions in 
other studies.[29,38,39] Among high-grade intraepithelial lesions, 
two oncogenic genotypes were detected (66 and 68) that are not 
contained in the HPV vaccine formulations currently in use.[31,37] 
Taking into account their association with precancerous cervical 
lesions in Cuban women, these genotypes could be considered 
for inclusion in Cuban vaccine candidates.

HPV prevalence was similar in the three Cuban provinces, 
though it was slightly higher in Havana, which could be explained 
by the sociodemographic profi le associated with greater risk of 
infection. This result differs from those reported by other authors 
who found greater variations among regions in a single country, 
as in Brazil and Mexico.[40,41] In-country differences are attrib-
uted to social, cultural and economic factors that mediate risk 
behaviors for acquiring infection.[30,40] Mexico and Brazil, in 
contrast to Cuba, are countries with diverse ethnic groups and 
cultural patterns, high rates of poverty, illiteracy and varying lev-
els of health coverage/access, which could infl uence these quite 
disparate infection frequencies among states. In comparison, the 
Cuban population is culturally more homogenous, is covered by 
a universal health system, and has high literacy and educational 
levels, facilitating implementation of comparable health promo-
tion and disease prevention actions throughout provinces, al-
though differences between urban and rural areas, for example, 
cannot be ruled out.

Coinfection with multiple HPV genotypes was more frequent in 
women living in Havana, probably because this province has 
the greatest proportion of women aged ≤25 years; HPV infection 
prevalence studies with broad-spectrum genotyping have demon-
strated that multiple infections are more frequent in young women, 
when they are at the peak of their sexual activity.[33] In coinfec-
tion, there is a greater risk of developing precancerous cervical le-
sions, particularly when viral loads are high (>1000 copies/μL).[42] 
Coinfection makes it hard to decipher the contribution of individual 
genotypes to cervical lesion stages, but this is resolved by hier-
archically attributing the contribution of each genotype to lesion 
development, based on the defi ned prevalence of each genotype 
in cervical cancer. According to these data, women with cervical 
cancer who have multiple infections with HPV 16, 18 and 45 may 
have a poorer disease course and response to treatment.[43,44]

In our study, women aged ≤25 years had greater HPV infection 
prevalence, which concurs with publications from other countries 
that report higher infection prevalences in the youngest women, 
and that infection frequency decreases with increasing age.[45,46] 
In young women, infection is self-limiting and the histopathologi-
cal changes are reversible, because at these ages the immune 
response is effi cient and can eliminate the virus from the cells 
through antiviral effector functions, and tissue repair processes 
are capable of reversing the cellular changes that produce low-
grade lesions.[26]

Although age is important in viral clearing and tissue repair, it 
is recognized that diverse factors can modify the course of in-
fection, favoring viral persistence and development of cervical 
cancer. Among these, the most studied are virus-dependent fac-
tors, those related to the immune system of infected women and 
women’s lifestyles. Recognized viral factors include integration 

of high-risk HPV DNA into the host-cell genome, the expression 
of viral oncoproteins E6 and E7, and complex interactions be-
tween these oncoproteins and proteins p53 and pRb of the in-
fected cell.[47] Mechanisms of immune-system dependent viral 
persistence are related to defects in cellular immune response, 
inactivation of interferon synthesis, an increase in expression 
and liberation of anti-infl ammatory cytokines, and defi ciencies in 
the maturation and expression of major histocompatibility com-
plex molecules (that introduce viral antigens into the immune 
system’s cytotoxic cells) due to action by high-risk HPV onco-
proteins.[48] Among lifestyle factors, it has been demonstrated 
that smoking contributes to viral persistence when the infection 
is caused by high-risk HPV.[49] Hormonal contraceptive use 
has also been associated with viral persistence and with HPV-
induced carcinogenesis.[50,51]

HPV infection frequency was greater in students, single or report-
ed having had more than three sexual partners. Student status 
does not seem to be an independent risk factor in itself, because 
student status probably coincides with young age, singleness and 
probably higher-risk sexual behavior. Sexual relations with a large 
number of partners is a risk factor for HPV and other STIs. It has 
been described that this behavior is frequent in adolescents and 
young adults, which is why vaccination strategies have focused on 
immunizing against HPV at early ages, before the onset of sexual 
activity,[52] but this can be a frequent practice in women of any 
age, especially single women. 

Frequent changes in partners combined with unprotected sex 
multiplies the risk of contracting HPV. However, this study ob-
served a greater frequency of infection in women who reported 
condom use. This fi nding may seem contradictory as it is known 
that one of the methods for reducing risk of HPV is protected sex. 
The problem with questions like these, such as condom use and 
STI history, is that at times patients’ responses do not refl ect re-
ality due to social prejudices and perceptions about self-image. 
For this infection, which is latent and persistent, perhaps the pa-
tient uses condoms currently but fi ve or ten years ago did not, 
or was not using them when she became infected. If condoms 
had always been used, infection prevalence would most likely 
be lower.

Although vaccination is the most effi cient prophylactic method, 
because it protects against infection from seven oncogenic HPV 
genotypes, it is not the only means. Health promotion campaigns 
in Cuba should more actively promote condom use starting with 
the onset of sexual relations, because according to the results 
of this study, oncogenic genotypes that are not included in com-
mercial vaccines are circulating among Cuban women and could 
infect women exposed to those genotypes, even though it has 
been reported that cross-protection may exist against some 
genetically-related genotypes contained in currently available 
vaccines.[53]
 
Variables associated with viral infection did not behave equally 
in the three provinces studied, observing differences primarily 
in the age of infected women, their occupational status, number 
of sexual partners in the two years, or smoking and hormonal 
contraceptive use. The uneven distribution of sociodemographic 
variables among provinces, particularly those associated with a 
higher risk of infection, could explain the higher prevalence in 
Havana as well as the lowest in Villa Clara. For instance, Havana 
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has the highest percentage of women aged 15–25 years, the 
same range that concentrates higher rates of infection observed 
in general. It also has the highest percentage of students, of 
women who reported having three or more sexual partners in the 
last two years, women with a history of STIs, smokers and oral 
contraceptive users. It is also true that Havana does not have 
the greatest percentage of single women, nor those who began 
sexual relations at age ≤15 years, although it is where the great-
est frequencies of infection are seen within these categories by 
province. 

In addition to differences in HPV prevalence among countries 
and regions and among provinces and cities,[40–54] differ-
ences have been reported in sociodemographic and clinical-
epidemiological variables associated with HPV infection and 
cervical cancer between urban and rural areas in a single coun-
try.[55,56] These differences also depend on socioeconomic 
and cultural aspects that modulate the attitudes and behaviors 
of women living in each region or city.[30,40] Different lifestyles 
among urban women may infl uence their susceptibility to HPV 
infection and persistence. Habits such as smoking, alcohol and 
drug use, and treatment with steroidal hormones have been 
related to behaviors associated with infection.[49,50,55] One 
possible explanation for the differences found among provinc-
es could be that women living in large urban centers such as 
Havana experience more stress, smoke and drink alcohol more 
often, are more independent socially, more isolated from their 
extended families, and have fewer prejudices and religious 
taboos, and use hormonal contraceptives rather than other 
methods.[56] 

The effects of smoking on HPV infection have been attributed 
to the benzopyrene in tobacco smoke, which can modulate the 
lifecycle of HPV, strengthen the expression of viral oncoprotein 
mRNA and aid in viral persistence, stimulate carcinogenesis and 
enhance cancer progression.[49] Cigarette smoking has been re-
lated to high viral load values for high-risk HPV, and carcinogens 
in smoke, synergistically with viral infection, may increase risk of 
progression to cervical cancer.[57] Although at rates lower than 
men’s, smoking is relatively frequent among Cuban women. In 
a study of 1959 employees in the education sector, Varona and 
colleagues found 28.8% of women smoked.[58]

A meta-analysis that studied risk factors for infection and its per-
sistence and for development of cervical cancer reported that 
long-term oral contraceptive use was an important risk factor.
[50] These results are related to the capacity of estrogens to 
promote virion morphogenesis, viral persistence, tumor growth 
and positive regulation exercised by estrogens and progester-
one on viral oncogenes.[51] In our study, proportions of infection 
in women who use oral contraceptives were higher than in those 
who did not, particularly in Havana, but their effect on carcino-
genesis was not evaluated because none of the women in the 
study had cervical cancer lesions.

Chlamydia trachomatis infection was concentrated in women 
aged ≤25 years, which concurs with worldwide reports of greater 
prevalence younger women, although fi gures vary according to 
region or country: Europe 3.0% to 5.3%, Australia 5.6%, Chile 
7.9% and the USA 4.7%.[59–62] In 2012, WHO estimated world-
wide chlamydia prevalence in women at 2.4% to 6.9%, highest in 
the Americas and East Pacifi c.[63] 

Infection prevalence in our study was lower at 1%, which could 
be due to the fact that mean age of the women was high (38 
years) and that the youngest age group was small. Furthermore, 
this fi gure does not concur with those from other Cuban studies 
that assessed chlamydia prevalence in women using molecular 
techniques, in which values ranged from 6.9% to 8.3%.[15–17] 
This discrepancy might be attributed to the fact that these studies 
included women with symptoms of gynecological infections and 
others who were asymptomatic but who had risk factors associat-
ed with HIV infection, while those in our study did not have symp-
toms, were recruited in primary care when getting a Pap test or 
other exam, and thus might be considered part of an open popula-
tion. In most studies globally using these techniques, chlamydia 
frequencies are signifi cantly greater in symptomatic patients or 
those who seek care for STIs compared to asymptomatic women 
and open populations.[64–67] 

Chlamydia infection in women is almost always asymptomatic, 
resulting in late or no diagnosis, which can make transmission 
easier and also lead to infection chronicity and complications. 
Thus, we would recommend periodic screening in specific 
population groups, primarily women aged ≤25 years, those 
older than 59 years and those with risk factors for infection.
[59]

Multiple factors associated with chlamydia infection in women 
have been described. These include age ≤25 years; being single; 
and, as with HPV and other STIs, frequent change in sexual part-
ners or having changed partners recently, lack of condom use in 
recent sexual relations, low socioeconomic level and a history 
of other STIs. Due to the low frequency of chlamydia infection 
found, we could not establish associations with the sociodemo-
graphic variables in the study design. An important fi nding was 
the infrequent circulation of chlamydia in women aged >25 years 
in the three Cuban provinces, which affi rms observations made 
in daily diagnostic practice of the Pedro Kourí Tropical Medicine 
Institute’s the STI Laboratory. 

Despite the low frequency of chlamydia infection, one woman was 
found to have coinfection with HPV genotype 61. This result, al-
though isolated, is important since it has been reported that HPV is 
an essential but not suffi cient factor in occurrence of malignant le-
sions[2] and it has been demonstrated that high-risk HPV genotypes 
have a central role in cervical cancer pathogeny.[68] Among the 
endogenous and exogenous cofactors explaining the occurrence of 
malignant lesions in high-risk HPV infections, chlamydia coinfection 
stands out, since it is the most frequent and most widely distributed 
bacterial STI, and has been associated with occurrence of malignant 
or precancerous cervical lesions.[69–72] One biological explanation 
for the role of coinfection is that chlamydia causes loss of epithe-
lial integrity thus facilitating HPV access to basal epithelial layers, 
increasing viral persistence and progression of chlamydia infection. It 
is also postulated that chlamydia infection can induce chronic infl am-
mation, interfere with immune response by decreasing the number of 
antigen-presenting cells, and reduce cellular immunity to foster HPV 
persistence.[72]

It is important to underscore that this study is limited to fi nd-
ings related to infection frequency in three regional scenarios, 
and to describing and evaluating their association with sociode-
mographic, clinical and epidemiological variables, and that the 
sampling design used, based on women seen in primary care 
services, does not allow for inferences to be made at a popula-
tion scale. 
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CONCLUSIONS
Women living in three Cuban provinces have a high frequency of 
HPV infection with proportions higher for high-risk genotypes. HPV 
16 is the most frequent genotype. Other circulating genotypes vary 
by geographic region. Younger women have a greater risk of HPV 
infection; they have more frequent coinfection with several HPV 
genotypes, at least one of which is of high oncogenic risk. Although 
frequency of high-grade cervical lesions is low, these are associated 
with a high percentage of infection by oncogenic HPV genotypes, 
but none of the women infected with high-risk HPV had chlamydia.

The prevalence of chlamydia infection is low; only the youngest 
women were infected and, within this study, coinfection with HPV 
was not associated with presence of cervical lesions. 
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Educational Program for Retiring Persons: 
A Community Experience in Cienfuegos Province, Cuba
Tania Maité Ponce-Laguardia MS

ABSTRACT 
Cuba has one of the fastest aging populations in Latin America and the 
Caribbean (20.4% of the population aged ≥60 years by 2018) and life 
expectancy has climbed to nearly 79 years. This demographic shift has 
prompted a number of initiatives to address the needs of older adults 
and promote active, healthy longevity. 

At the community level in Cienfuegos Province, an educational program 
was implemented designed to foster a more active role in society for 
older adults and improve their quality of life upon retirement, as well 
as to reinforce a positive culture of aging. The program ran from June 
2010 to June 2018 in the Mental Health Department of the Dr Enrique 
Barnet Polyclinic in the Santa Isabel de las Lajas Municipality. Twenty-
two groups were constituted of 330 older adults who were trained for 
10 weeks in techniques of self-awareness, personal growth, develop-
ment of social skills, use of social support networks, adoption of healthy 

lifestyles and formulation of retirement plans. Results were assessed 
for each group one year after program completion and the information 
summarized. 

Participants whose defi nitions of “older adult” and “retirement” were 
rooted in nondiscriminatory concepts increased from 53 to 303 and re-
tirees not incorporated into active social/economic life decreased from 
228 to 36. At the outset, only 22% had coping mechanisms to manage 
their new role as retirees and 9% had a life plan for retirement. One year 
after fi nishing the program, 318 (96%) reported they were prepared to 
face this new stage in their lives and 294 (89%) had completed life 
plans; at the start, 116 (35%) were taking antidepressants and one year 
later, 103 of them had reduced or eliminated the drugs. The program 
enriched participants’ culture of aging, as well as relationships with their 
families and their communities.

KEYWORDS Retirement, aging, community health planning, Cuba

INTRODUCTION
Cuba has one of the fastest aging populations in Latin America 
and the Caribbean. In 1999, 13% of the population was aged ≥60 
years, while by 2018, this proportion had climbed to 20.4%. Mean-
while, life expectancy has risen to nearly 79 years.[1–3] 

This demographic shift demands attention from all of Cuban so-
ciety and from the health system in particular, aimed at improv-
ing quality of life for older adults. This has prompted initiatives at 
the community level to address the fi nancial, social and cultural 
needs of this population; promote their social and family inclu-
sion; foster their active role in society; and continue to ensure their 
safety, health and wellbeing.

Within the older-adult population, retirees face a particular set of 
issues, since retirement has major consequences that alter the life 
course. The change in status from active participant in the labor 
force to retiree occurs in phases, which begin before retirement 
and continue well beyond.[4–7] We do know that adjustment to and 
satisfaction with the retirement process is greater among those who 
have prepared for this new stage, while those who did not prepare 
have reported greater dissatisfaction and diffi culty adjusting.[8,9]

In Cuba, Social Security Law 24/79 (in effect 1979–2008) set a 
minimum retirement age at 60 years for men and 55 for women.[10] 

In 2009, Social Security Law 105/08 increased the minimum retire-
ment age for men to 65 and to 60 for women, with a 5-year transition 
period, during which the retirement age was gradually increased until 
reaching those set by the new law.[11] On average, Cubans will live 
between 13 and 20 years after the set retirement ages (although re-
tirement is not obligatory), taking into consideration the differences in 
life expectancy between men and women (men at 76.50 years and 
women at 80.45).[2]

This paper describes a community-based program in the Santa 
Isabel de las Lajas Municipality in central Cuba’s Cienfuegos 
Province. On the program’s start date in 2010, the municipality’s 
working age population was 12,504, 5625 women (45%) and 
6879 men (55%); 9581 (76.6%) were employed, of whom 3079 
(32.1%) were women. By 2019, the total working age population 
had risen to 15,111, of whom 6394 (42.3%) were women. Of the 
7986 employed (52.8%), 3851 (48.2%) were women. In 2010, 
there were 4160 adults aged ≥60 years (20.1% of the popula-
tion); by 2019, this had increased to 5031 (22.7%). Among adults 
aged ≥60 years, the respective proportions of women for 2010 
and 2019 were 50.2% and 50.8%. There were 2488 retirees in the 
municipality in 2010 and 3532 in 2019 (53% men, 47% women). 
In 2010, there were 386 actively employed persons aged ≥60 
years; in 2019, there were 867.[12]

Intervention universe, design and recruitment The program 
was designed for persons who either reached retirement age or 
retired during a one-year period before or after the program’s start 
in 2010 and was implemented in three stages. The fi rst stage, 
program planning, was carried out in 2010; the second, program 
implementation, was developed from 2010 to 2017; and the third, 
program assessment, began one year after the fi rst group con-
cluded the program in 2011 and lasted until 2018, one year after 
the last group ended the program. It was carried out in the Mental 
Health Department of the Dr Enrique Barnet Polyclinic in Santa 
Isabel de las Lajas Municipality, a community-based multi-specialty 

IMPORTANCE The Educational Program for Retiring Per-
sons has been under way for nine years in one community 
setting. Results indicate it has promoted a culture of aging 
that includes active retirement and improved quality of life 
in adults aged ≥60 years. As a result, the Program has 
been extended to several municipalities in Cienfuegos 
Province, central Cuba.
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health center serving the surrounding health area. The program 
was authorized by the Santa Isabel de las Lajas Municipal Public 
Health Department and each retiree provided written informed con-
sent to participate.

The universe consisted of 356 retirees of both sexes, all of them 
residents of the health area served by the Dr Enrique Barnet Poly-
clinic, who were organized into 22 groups from June 2010 to June 
2018. Of these, 330 completed the program and 26 left for vari-
ous reasons; of those completing the program, 221 (67%) were 
women. Each group included 15–20 participants of both sexes. 
New members were not added to a group once its activities had 
begun. The program consisted of ten two-hour sessions, held 
once a week for ten weeks. The Labor and Social Security Of-
fi ce of Santa Isabel de las Lajas supplied the retirees’ informa-
tion and location records, issued in the period from June 2010 
to June 2018.

Inclusion criteria Individuals who reached retirement age (ac-
cording to Social Security Law No. 24/79 and No.105/08) or 
who had retired within one year before or after each group 
began its activities, and provided informed consent to partici-
pate.

Exclusion criteria Individuals who retired due to total disabil-
ity (as stipulated in Social Security Law No. 24/1979 and No. 
105/08) or partial disability (as stipulated in Resolution 6 of 
Social Security Law No. 24 /1979); persons with an intellectual 
disability or severe cognitive impairment who were unable to 
express their wishes; and individuals who refused to join the 
study.

Reasons for loss to followup Emigration: 20, death: 6.

Program planning The program was based on a diagnostic 
study of main factors influencing adjustment to retirement, 
which included 164 retired seniors. These persons would 
later enroll in the first of the program’s 22 groups. During 
this stage, participating health professionals learned from 
the retirees about their problems, how they perceived retire-
ment, and how they wanted to change their lives to approach 
it more positively. To collect this information, individuals 
completed a questionnaire after receiving an explanation of 
program objectives.

This diagnostic tool consisted of 43 sections with closed- and 
open-ended questions, approved by the Scientifi c Council and 
Ethics Committee of the of Santa Isabel de las Lajas Municipal 
Public Health Department. It was based on an extensive review 
of the literature on retirement. To evaluate its reliability, the 
questionnaire was applied to the same group of retirees twice, 
the second time four weeks after the fi rst, to measure stability 
over time. This comparison was done using Spearman’s rank 
correlation coeffi cient, using the usual cutoff point for reliability 
of 0.80. 

Two aspects of the questionnaire’s validity were assessed. 
Its construct validity was evaluated through principal compo-
nent analysis. When the information collected can be sum-
marized by a few linear combinations of the original variables, 
the questionnaire is considered consistent. Content validity 
was evaluated by ten specialists, each with at least two years’ 

experience working with seniors and retirees in three munici-
palities (Santa Isabel de las Lajas, Cruces and Palmira), all in 
Cienfuegos Province. The content of each section was rated 
according to Moriyama’s principles.[13] 

The validated questionnaire was administered to participants in 
each of the 22 groups during their fi rst session to learn about 
their expectations of the program and to eventually adapt 
the questionnaire to the specifi c needs of each group. It was 
readministered during the groups’ last session to learn how 
well the program met expectations.

We assessed the availability of qualifi ed staff and material re-
sources in the municipal Mental Health Department and identi-
fi ed community institutions and social support networks whose 
directors and employees were willing to help implement the 
program.

Program implementation The program used therapeutic and 
participatory techniques, presentations and dramatizations, 
experiential techniques, audiovisual methods, discussions of 
cases and situations/problems, and information-sharing and 
interactive techniques, as well as methods aimed at greater 
self-control and personal growth. To foster family support and 
expand retirees’ use of social networks to implement their 
plans for retirement, we held sessions with relatives and visited 
social institutions. The latter included senior centers (day facili-
ties for older adults, offering lunch, social and recreational ac-
tivities, etc., supervised by health professionals); senior clubs 
(often led by family doctors, involving neighborhood seniors in 
exercises and other activities); and the older-adult university 
centers (offering continuing education opportunities at the mu-
nicipal level). In each place, retirees met the institutions’ lead-
ers/directors.

Table 1 summarizes activities in each of the program’s ten ses-
sions.

One year after each group completed the program, a struc-
tured interview was conducted to measure the satisfaction of 
both participants and their families, lifestyle changes, and how 
participants had applied what they learned to their plan for re-
tirement.

Participants accessed the program through human resources 
managers in their workplaces, in coordination with local offi ces 
of the Ministry of Labor and Social Security and the National 
Social Security Institute, or through family doctors, psycholo-
gists, geriatricians, social workers, community health activists 
and older-adult university faculty, as well as other organiza-
tions and institutions working with seniors and retirees.[14] 

Trained staff, supervised by the program director, implement-
ed the program. A psychologist from either the Mental Health 
Department or primary health care teams served as the main 
program facilitator, assisted (depending on the session) by a 
geriatrician, occupational therapist and social worker affi liated 
with the Department. All had been trained to work with se-
niors and retirees, including enrollment in workshops on use 
of participatory techniques and the Comprehensive Elder Care 
Course, the latter approved by the Santa Isabel de las Lajas 
Municipal Public Health Department’s Scientifi c Council. 
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Table 1: Session contents for educational program for retiring persons 

Session #, Title Objectives Activities

1. Meet friends

a) Create a positive spirit among 
     participants to foster group 
     identifi cation and refl ection
b) Identify factors infl uencing 
     adjustment to retirement

a) Participant introductions 
b) Exercises on expectations 
c) Program presentation 
d) Instructions for completing homework

2. Conceptualize “older adult”, 
    “retirement” and “retirement 
    plan”

As a group, create collective defi nitions 
of “older adult”, “retirement” and “retire-
ment plan” based on nondiscriminatory 
concepts of aging and retirement

a) Homework collected and read, providing comments
b) Group construction of defi nitions for “older adult”, “retirement”
    and “retirement plan”
c) Relaxation exercises 
d) Instructions for completing homework
e) Session evaluation report

3. Confront myths and prejudice 
    concerning aging and retirement

Separate retirement and old age from 
myths, prejudices and stereotypes that 
hinder adjustment to retirement

a) Homework collected and read, providing comments
b) “Myth or Fact” exercise
c) Relaxation exercises
d) Instructions for completing homework
e) Session evaluation report

4. Refl ect on retirement 
Encourage participants to refl ect on 
adjustment to retirement after viewing a 
fi lm on the theme

a) How do I perceive myself as a retiree (discussion)?
b) Homework collected and read, providing comments 
c) Film debate
d) Relaxation exercises 
e) Instructions for completing homework
f)  Session evaluation report

5. Get to know yourself better Formulate strategies to foster self-
awareness and personal growth

a) Homework collected and read, providing comments
b) Self-awareness exercise 
c) Technique: “dissolving negative feelings”
d) Technique: “therapeutic poetry”
e) Relaxation and breathing exercises 
f)  Instructions for completing homework
g) Session evaluation report

6. Improve communication Encourage communication between 
retiree and family members

a) Homework collected and read, providing comments 
b) Psychodrama: communication skit; to be used with a family 
    member present 
c) Technique: “Ask permission to hug someone”
d) Relaxation and breathing exercises 
e) Instructions for completing homework
f)  Session evaluation report

7. Enhance social skills
a) Build social skills
b) Foster use of social support
    networks

a) Homework collected and read, providing comments 
b) Visits to centers that encourage retiree and senior development
c) Technique: “Seeking advice”
d) Instructions for completing homework
e) Session evaluation report

8. Develop a plan for retirement Train participants to formulate a plan 
for retirement

a) Homework collected and read, providing comments 
b) Technique: “Doing something to grow”
c) Group discussion techniques
d) Technique: “Create a new CV”—based on this, propose a 
     plan for retirement
e) Relaxation and breathing exercises
f)  Instructions for completing homework
g) Session evaluation report

9. My plan for retirement Present retirement plan designs

a) “Here I am, and today I feel…”
b) Homework collected and read, providing comments 
c) Technique: “Problem solving” 
d) Exercise: “My retirement plan” 
e) Relaxation and breathing exercises 
f)  Session evaluation report

10. Summary and closing

a) Organize knowledge acquired in the 
    program
b) Evaluate individual and group 
    transformations that occurred after 
    completing the program

a) Summary exercise 
b) Questionnaire administered (same as one given before 
    program)
c) Session evaluation report
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PROGRAM RESULTS AND LESSONS LEARNED 
Although men outnumber women among the municipality’s 
3532 retirees (in 2019, 53%), most program participants were 
women (221, 67%). This result bears monitoring in any exten-
sion of this program, given potential implications for advancing 
goals of greater social inclusion and satisfactory aging.

At the program’s start, sociocultural, family and individual fac-
tors were observed that could adversely affect adjustment to 
retirement. As sessions developed, retirees worked together in 
their groups to construct defi nitions of “older adult” and “retire-
ment” based on nondiscriminatory notions, discussed how to 
apply these in their daily lives and received training in self-
control, relaxation and breathing exercises, among other activi-
ties. The structured interview, conducted one year after each 
group completed the program, assessed participant satisfac-
tion with what they had learned and its application to their plan 
for retirement. Among the most salient results, as declared in 
the interview, were:

Participants with nondiscriminatory defi nitions of “older adult” and 
“retirement” increased from 53 (16%) to 303 (92%).  Retirees with 
active social participation increased from 102 (32%) to 294 (89%). 
Of these, 190 (57%) were participating in two or more activities 
(119 women and 71 men); 104 (32%) were participating in one 
activity (74 women and 30 men). Stated differently, the number of 
those who had not changed lifestyles and remained more socially 
isolated decreased from 228 (69%) to 36 (11%) (28 women and 
8 men).

Among the 294 engaged in active social life one year after com-
pleting the program, retirees engaged in farming increased from 
34 (12%) to 76 (26%); 65 (22%) had returned to work in the 
education sector, 24 (8%) in the health sector; 85 (29%) were 
self-employed—food vendors, fl orists, seamstresses, tobacco 
selectors, carpenters, craft vendors and caregivers for children 
and the elderly; 141 (48%) were providing (unpaid) support to 
family at home by caring for grandchildren and dependent elders; 
112 (38%) had joined senior clubs where they practiced physical 
exercise (data verifi ed with the clubs); 132 (45%) were taking old-
er-adult university classes; 135 (46%) had joined in recreational 
activities organized by community institutions; 44 (15%) reported 
a more active social life, visiting friends, family or places of cultur-
al or recreational interest; 32 (11%) were participating in religious 
activities; and 42 (14%) were involved in sports clubs. 

Improved family communications, more balanced division of 
household work and support for new retirement plans were also 
reported. Strengthening family relations was aided by participa-
tion of 259 (78%) family members invited to specifi c sessions. 
Retirees whose families did not participate were enrolled in 
senior-center programs. Of the 188 retirees who described an 
overload of household tasks, 115 (61%) reported improvements 
at year’s end—a factor that may have facilitated the greater social 
incorporation also reported by many participants. 

At the program’s start, only 22% of participants said they had cop-
ing mechanisms in place to address life changes implied by re-
tirement and only 9% had a plan for retirement. One year later, 
318 (96%) participants reported feeling motivated and prepared to 
face this new life stage, and 294 (89%) had a developed a plan 
for retirement. Among the program aspects contributing most to 

these changes, 303 (92%) named personal growth and acquisition 
of social skills to address aging; 294 (89%) mentioned creation of 
a retirement plan, adoption of healthy lifestyles, such as care for 
physical well-being, exercising and options for use of free time;[14] 
and 261 (79%) noted that the program strengthened their social 
skills for relating to people outside the group and added personal 
resources to facilitate both self-awareness and personal growth as 
well as to overcome negative emotional states.

At the program’s start, 116 (35%) participants were taking anti-
depressants; one year later, depression morbidity had decreased 
and 103 (31%) had appreciably reduced or eliminated their intake of 
such medications, according to our communication with specialists 
in geriatrics and psychiatry in the health/catchment area served by 
the Dr Enrique Barnet Polyclinic in Santa Isabel de las Lajas. We 
hypothesize that the psychological coping mechanisms and lifestyle 
changes acquired during the program may have offset more negative 
biopsychosocial changes characteristic of this life stage.

Table 2 compares a number of self-reported participant variables, 
before and one year after program completion, illustrating chang-
es perceived.

IMPLICATIONS FOR FURTHER STUDY AND ACTION
The team of health professionals involved in the program 
gained experience in working with retirees and benefi ted both 
professionally and personally. Participating professionals re-
ported that the program spurred actions for community-engaged 

Table 2: Participant reports on factors infl uencing adjustment to 
retirement that were modifi ed during the program (n = 330)

Factor

Before
 intervention
 (Day zero)

After 
intervention 

(One year later)
n (%) n (%)

Defi nition of “older adult” 
and “retirement” based on 
nondiscriminatory concepts

53 (16) 303 (92)

Knowledge of community 
social support networks 73 (22) 264 (80)

Use of social support 
networks 63 (19) 303 (92)

Social/economic incorpora-
tion after retirement 102 (31) 294 (89)

Adequate communication 
between retiree and family 
members

155 (47) 274 (83)

Overload of family/household 
tasks 188 (57) 73 (22)

Family support for new post-
retirement life plan 188 (57) 277 (84)

Possessing mechanisms to 
navigate retiree role 73 (22) 318 (96)

Healthy lifestyle 102 (31) 294 (89)
Possessing a plan for retire-
ment 30 (9) 294 (89)

Source: Questionnaires
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health promotion and disease prevention, and created a place for 
retirees to obtain information and guidance about municipal insti-
tutions and support networks, as well as their purpose, usefulness 
and how to access them. They identifi ed the need to fi nd new 
ways for people to get involved in community social and cultural 
activities and to create new intergenerational community devel-
opment projects to pass on craft, culinary and artistic traditions, 
among others, allowing retirees to become more socially involved.

The program was submitted in response to the 2018 National Call 
for Health Research and was approved for inclusion in the Na-
tional Program for Research on Health Determinants, Risks and 
Prevention in Vulnerable Groups, coordinated by the Ministry of 

Public Health’s National Hygiene, Epidemiology and Microbiology 
Institute. In January 2019, the program was extended through-
out health care institutions in the Santa Isabel de las Lajas and 
Cruces Municipalities of the province, and in May 2019, it began 
operating among retiring workers at the Cienfuegos thermoelec-
tric plant and the Dr Gustavo Aldereguía Lima University Hospital, 
both in Cienfuegos Province.
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Gender Roles in Cuba: Leaving the Kitchen Isn’t Enough
Ania Terrero

Excerpted and translated from the Spanish (Letras de Género, CUBADEBATE) and reprinted with the author's permission. 
Original available at: http://www.cubadebate.cu/especiales/2020/01/23/roles-de-genero-y-si-no-basta-con-salir-de-la-cocina/#.XioBOSO23IU

The scene: a family doctor-and-nurse offi ce. After the usual well-
baby visit for the eight-month-old, the physician poses a question 
to the young mother that sounds more like a statement: “I sup-
pose you won’t be going back to work, right? You’ll be staying 
home to take care of your little girl.”

The mother, surprised, responds with a laugh: “Of course not. 
As soon as she’s a year old and walking, she’ll be going to day 
care and I’ll be going back to work.” The doctor, a look of concern 
crossing her brow, responds: “But once they start in day care, 
they catch all kinds of things. They’re much safer at home.” The 
mother, now unsmiling, says: “Well, she’ll just have to catch anti-
bodies.” Attempting a joke, the specialist sighs: “Ah, my friend…
and you’ve been such a good mother!” Silence. How do you re-
spond to this? Two truths are implicit in the commentary, thought 
the young mother. The fi rst, that the doctor wasn’t sure at the 
outset that she was a good mother. And the other, that once she 
decides to send her daughter to day care, she stops being one.

Apparently to be a good mother, you have to stay at home. As if 
there was only one model for motherhood. As if—once again—the 
father was expected to provide for his children and the mother to 
raise them. This is a true story, one that hits close to home, from 
right here in Cuba. And it says a lot.

When Aníbal was little, he played with dolls. This worried the day 
care teachers, who sent for his mother. “The boy gets here and 
starts playing house with the girls. Maybe he needs to see a psy-
chologist,” they tell her. My mother, fl abbergasted, responds: “So 
why is there a problem? He’s used to playing the father to his 
sisters’ dolls.”

My brother had cars, whole parking lots, robots, construction 
tools, even a spinning top…and he loved them all. But with my 
sister Amanda and me, his main allies come playtime, he had 
few options. So some days he played the dad in our doll houses 
and others, he organized the car races. When he entered nursery 
school, he reproduced these behaviors. He never understood, 
and in fact never knew, that boys and girls were supposed to play 
different games. He didn’t need that. He was just happy.

Gender roles are assigned to people depending on their sex at 
birth and, over time, infl uence the ways established for men and 
women to act in society. They are transmitted and acquired al-
most unconsciously through family, teachers, mass media and 
other avenues. They start with blue for boys and pink for girls, but 
continue through every stage of personal development.

A couple of years ago, a “compliment” got me thinking. A young 
guy told me that I was so pretty that he’d take me home with him, 
so I could also make his house pretty, and thus never have to 
leave or be bothered by working. In addition to the implicit harass-
ment, I was irritated by the essence of his comment. For him, 
my place was not out in the world but rather taking care of and 

adorning his house. And moreover, this should be considered a 
privilege for me!

Recently, since I’ve become a mother, more than once walking 
with my daughter, men have shouted at me things like this: “Don’t 
worry darling, your daughter will always have a daddy to provide 
for her with a mommy like you!.” I know some will say that both 
kinds of comments have been heard forever, that they’re part of 
“Cubans’ witty cultural traditions,” an “essential part of our idio-
syncrasy.” 

But besides being examples of harassment, behind them lay the 
sexist distribution of roles that has accompanied humanity for 
centuries. Hear this: we women are supposed to be homemakers, 
to give pride and satisfaction to men, be an asset to their image. 
And they, in turn, will provide for us and our children.

The worst thing is that we’ve spent years trying to get rid of these 
stereotypes [in Cuba] and, after enormous effort, have only made 
a dent. Those who preceded us managed to get out of the kitchen, 
began to conquer the world, graduated in science and engineer-
ing, gained access to professions historically reserved for men, 
and reached leadership in politics and in public spaces. You just 
have to review the statistics to see that women are virtually every-
where. They’re in parliament, in Popular Power assemblies at all 
levels, in research centers, on the bench, in universities, in mass 
media. In some arenas, they’re even the majority. 

However, while women leave the house to join the workforce, few 
men share the work back home. The result: women do a dou-
ble shift, working outside the home by day and inside by night. 
Almost always, they have to combine traditional roles as moth-
ers and homemakers with their new professional conquests. In 
some more advanced scenarios where men have begun to share 
household work, women still organize family routines. In feminist 
theory, this is called the “mental burden”, that is, when men expect 
women to assign them household tasks, unconsciously assuming 
that women are the only ones who understand what, when and 
how things should get done.

The problem is that when women become organizers, and at the 
same time carry out part of the chores, in reality they’re doing 
three fourths of the work. They have to be aware of everything 
and remember everything. And it’s work that they generally carry 
out by themselves, added to all their other responsibilities…invis-
ible, exhausting.

Since my daughter Ainoa arrived, many people have told me that 
motherhood is now the most important thing in my life, that every-
thing else is secondary and that I should make sacrifi ces so as to 
raise her well. In a certain sense, this is true. The problem is that 
very few people demand the same level of sacrifi ce from fathers. 
Yet, motherhood doesn’t necessarily mean renouncing everything 
else when it’s accompanied by responsible fatherhood.
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When children come along, often gender roles become even more 
polarized. In Cuba, with parental leave guaranteed for the fi rst 
year after birth, most postpartum mothers stay at home, sleepless, 
learning how to care for their babies. The fathers almost always 
stay at work to bring in more income. Infl uenced by factors such 
as breastfeeding and the recuperation needed in the postpartum 
period, the pattern is repeated unconsciously: mom as caretaker, 
dad as provider. At least during the fi rst year. In fact, although 
paternity leave is possible under Cuban law, few men take it.

Everything becomes more complicated when women return to 
work. At that point, they have to combine the demands of their 
jobs with those of their households, adding attention to their chil-
dren, often with little to no participation by their male partners. 

But what happens when a father assumes an active role in 
childrearing and household responsibilities, when tasks are shared 
equitably? In such cases, men sometimes suffer discrimination 
from a society not accustomed to fi nding them in these roles. When 
fathers are kept from an active role in birthing, when physicians 
openly ignore them in their offi ces, when they arrive at hospital 
with their children and are asked where the mother is, when 
people are surprised to see them walking alone with their babies, 
when no media refl ect them caring for their children…then, time 

and again, they are excluded from the whole process. Society is 
showing them that they aren’t part of these activities, that they 
have no business doing them. And if men aren’t taught differently, 
then later it’s very diffi cult to demand that they act differently.

Our culture, mass media and society show women in their roles 
as wives and mothers and men as workers or professionals. So 
we return, then, to the vicious cycle of pink and blue, of those who 
feel and those who don’t cry, those who change diapers and those 
who bring home the bacon. It’s not enough that women have left 
the kitchen and every day conquer a bit more of the outside world. 
We have to break the chain, discard the stereotypes, transcend 
the most arcane versions of our roles and shed their most hidden 
manifestations.

We need more media refl ecting equitable roles, more families that 
share in all the tasks, more women in all public spaces, more 
fathers who take paternity leave, more boys who play with dolls, 
and fewer doctors who think being a g ood mother means staying 
at home.
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