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OBJECTIVE: To analyze articles on neonatal pain indexed in
MEDLINE from 1965 to 1999.
METHODS: Papers published since 1965 and indexed in MED-
LINE (PubMed <http://www.ncbi.nlm.nih.gov>) were consid-
ered. The search strategy was: ‘pain’ (MeSH terms) OR ‘pain’
(Title word) OR ‘pain’ (All Fields), AND ‘infant, newborn’
(MeSH terms). After the search was completed, a printed copy of
the references was obtained, and each reference was reviewed to
establish its pertinence to the study’s objective. For each article,
the year of publication, the journal of publication, the language of
the journal, the country of the first author, the type of article and
the subject were analyzed.
RESULTS: Only 545 of 2490 references identified by the MED-
LINE search were considered to deal with neonatal pain. Few arti-
cles on neonatal pain were published from 1965 to 1985, but the
number of articles published on this topic increased sharply after
1985. Most of the papers were published in English (84.6%). The
United States, Canada and the United Kingdom were the main
countries that published neonatal pain articles (38.6%, 14.2% and
13.3%, respectively). Clinical research articles (31.7%) were pub-
lished most frequently; the main subjects of all the articles were
pain related to colic (20.4%), general neonatal pain issues (13.6%)
and procedural pain (13.4%). Pediatrics and Archives of Diseases

in Childhood were the journals that published the most articles on
neonatal pain (27 and 22, respectively).
CONCLUSIONS: Pain in neonates was a neglected subject of
publication until the mid-1980s, and, currently, only a few coun-
tries seem interested in this type of pain. This lack of interest may
be related to the undertreatment of pain in the neonatal period.
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Analyse des articles sur la douleur chez les
nouveau-nés, publiés entre 1965 et 1999

OBJECTIF : Analyser les articles sur la douleur chez les nouveau-
nés, indexés dans MEDLINE entre 1965 et 1999.
MÉTHODE : Ont été examinés tous les articles publiés depuis 1965 et
indexés dans MEDLINE (PubMed http://www.ncbi.nlm.nih.gov). La
recherche s’est faite en fonction des mots clés suivants : « douleur » se-
lon le thésaurus MeSH, selon les mots dans le titre ou dans tous les
champs ET « nourrisson », « nouveau-né » selon le thésaurus MeSH.
Une fois la recherche terminée, nous avons imprimé la liste des réfé-
rences, puis passé en revue chacune d’elles pour établir leur pertinence
par rapport à l’objectif de l’étude. Nous avons noté pour chacun des ar-
ticles l’année de publication, le nom de la revue, la langue de publica-
tion, le pays du premier auteur, le type d’article et le sujet à l’étude.
RÉSULTATS : Sur les 2490 références relevées dans MEDLINE,
545 seulement portaient sur la douleur chez les nouveau-nés. Peu d’ar-
ticles ont été publiés entre 1965 et 1985, mais le nombre de publica-
tions sur le sujet a enregistré une forte augmentation depuis 1985. La
plupart des écrits étaient publiés en anglais (84,6 %) et ils provenaient
surtout des États-Unis, du Canada et du Royaume-Uni (38,6 %, 14,2 %
et 13,3 % respectivement). Il s’agissait le plus souvent d’articles en re-
cherche clinique (31,7 %); les principaux sujets traités étaient les dou-
leurs liées aux coliques (20,4 %), les problèmes relatifs à la douleur en
général chez les nouveau-nés (13,6%) et la douleur attribuable aux in-
terventions (13,4 %). Ce sont Pediatrics et Archives of Diseases in

Childhood qui ont publié le plus grand nombre d’articles sur la douleur
chez les nouveau-nés (27 et 22 respectivement).
CONCLUSION : La douleur chez les nouveau-nés était un sujet de
publication sans importance jusqu’au milieu des années 80, et actuelle-
ment seul un petit nombre de pays se montrent intéressés à ce type de
douleur. L’insuffisance de moyens thérapeutiques pour soulager la
douleur au cours de la période néonatale n’est peut-être pas étrangère
au manque d’intérêt pour la chose.
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Pediatric pain has been overlooked for many years. In his
well known paper, Melzack (1) included pain in children in

the category of needless pain, and ignorance and a lack of con-
cern about this topic has been the rule for many years. Fortu-
nately, the number of articles published in this field has in-
creased in past years; however, few studies have analyzed the
characteristics of these articles.

Bibliometric analyses help people to understand and to
know how the interest of a specific area of science has devel-
oped over the years (2). However, such studies are scarce in
the field of pain and have been published mainly in non-
English journals (3-5). Bibliometric data relating to pediatric
pain have been published even less frequently. After the clas-
sical reference to the small number of studies dealing with
pediatric pain in the medical literature made by Eland and
Anderson (6), only a short paper on this topic was published
in the early 1990s (3). The review showed a progressive in-
crease in articles dealing with pain in children, but only raw
data were reported, and basic characteristics, such as lan-
guages, journals, subjects or countries, were not analyzed.

Of all the different types of pediatric pain, neonatal pain is
most affected by erroneous beliefs and misunderstandings
about the nociceptive physiology of children. As Schechter
et al (7) pointed out, for many years, physicians and pediatri-
cians largely accepted that pain pathways were not fully de-
veloped in the newborn. This assumption justified inhumane
situations such as minor and even major surgery that was per-
formed without full anesthetic coverage, the complete with-
drawal of opioid analgesics to treat postoperative pain and
the performance of painful medical procedures without any
analgesic or anesthetic treatment. The situation started to
change when studies clearly showed that nociceptive sys-
tems are fully developed in newborns (8), and that severe and
dangerous consequences are related to the avoidance of full
anesthesia in neonates (9).

The present study analyzed articles on neonatal pain that
were published during the past 35 years (from 1965 to 1999,
inclusively) to show the increasing interest in this area of re-
search and medical care.

METHODS
Papers published since 1965 and indexed in MEDLINE
(PubMed <http://www.ncbi.nlm.nih.gov>) were consid-
ered. The search strategy was: ‘pain’ (MeSH terms) OR
‘pain’ (Title word) OR ‘pain’ (All Fields), AND ‘infant,
newborn’ (MeSH terms). (The MEDLINE definition of the
term ‘infant, newborn’ is an infant during the first month af-
ter birth.) The search was conducted on October 18, 1999;
2490 articles were retrieved and printed in MEDLINE for-
mat. The total list was reviewed by two of the authors who
agreed about the articles that should be included in the analy-
sis. Papers about pediatric pain in general and papers that
were not directly related to the study of pain in newborns
were withdrawn from the analysis.

The following data were analyzed for each article: the year
of publication, the language of publication, the first author’s
address (country), the journal of publication, the subject

and the type of study or article. When information on one
item was not included in a MEDLINE record, the item was
categorized as ‘unknown’. The year and language of publi-
cation were analyzed directly from MEDLINE data. The
countries of authors were also recorded from MEDLINE
data; when the addresses did not include countries, the
countries were researched and, if found, added to the rec-
ord by the authors of this study.

Articles were classified into 13 different subjects using
the following classification that was developed by the
authors.

� General (I): neonatal, newborn pain

� General (II): treatment, management

� Basic sciences: anatomy, physiology, pathophysiology,
neurochemistry or psychology

� Pharmacology: local anesthetics, opioids, salicylates and
nonsteroidal anti-inflammatory drugs (clinical trials on
specific diseases were classified by disease)

� Specific pain (I): colic

� Specific pain (II): circumcision

� Specific pain (III): postoperative pain and surgery
(anesthestic procedures were classified as ‘anesthesia
and anesthetic procedures’)

� Specific pain (IV): medical and diagnostic procedures
(immunizations [vaccinations], venepunctures, heel
punctures, heel prick, heel lance, endotracheal tube
passage or lumbar puncture)

� Specific pain (V): other painful events (pain in the
neonatal intensive care unit, pain related to
cholelithiasis, cancer, testicular torsion, intussusception,
torticollis, burns or congenital neuropathy, and acute
pain related to the scrotum, abdomen and the
volvulus)

� Pain evaluation and assessment

� Anesthesia and anesthetic procedures

� Knowledge, beliefs, attitudes, judgments, perceptions or
hypotheses

� Other

Articles were classified into seven different categories.

� Nonoriginal research (I): reviews

� Nonoriginal research (II): opinion or position papers
such as editorials, letters, comments, technical notes or
discussions

� Original research (I): case reports and case report
series
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� Original research (II): randomized clinical trials (RCTs)

� Original research (III): other clinical research studies
such as surveys, nonrandomized studies or
nonexperimental research

� Original research (IV): basic research involving animals
and postmortem studies

� Unknown

Journals were also analyzed. A list of all the journals
that published articles on pain in neonates was com-
piled, and the journals were grouped by area of medical
knowledge. Nursing journals were considered to be a
single group.

Data were analyzed by means of SPSS PC+ software
(SPSS Inc, United States), and descriptive statistics were
used to report the results.

RESULTS
Five hundred forty-five (21.9%) of 2490 retrieved articles
were included in the analysis because they dealt strictly with
neonatal pain.

Temporal evolution of articles
The number of articles on neonatal pain published per year
ranged from zero (in 1977) or one (in 1965, 1974, 1975 and
1976) to 62 (in 1998). Most articles were published in 1998
(n=62), 1997 (n=50), 1989 (n=45), 1996 (n=44) and 1995
(n=42). Figure 1 summarizes the number of articles pub-
lished from 1965 to 1998 (because data from 1999 were in-
complete, that year is not included).

Two clearly separate periods in the publication of articles
on neonatal pain may be identified. From 1965 to 1985, only
a few papers on this topic were published per year, and the

number of published articles never exceeded 10 (the mini-
mum number of articles published was zero in 1977 and the
maximum number of articles published was nine in 1983).
During this period, there was a gradual increase in pub-
lished articles after 1977; during the first years of this
period, fewer than five articles per year were published,
whereas in the early 1980s, an increasing number of papers
appeared. In the second period, from 1985 to 1998, a sharp
increase in articles was seen; while 28 articles were
published in 1987, this figure rose steadily to reach a maxi-
mum of 62 articles in 1998.

When cumulative percentages were analyzed, the results
showed that more than one-half (53.2%) of the articles were
published during the last seven years (from 1993 to 1999) in
contrast with the first 20 years (from 1965 to 1984) when
only 12% of the papers were published.

Language of publication
Articles on neonatal pain were published in 14 different
languages. The majority of articles (n=461, 84.6%) were
published in English, followed by French (n=20), Ger-
man (n=16) and Swedish (n=11). The remaining articles
were written in Danish (n=8), Norwegian (n=7), Italian
(n=5), Czech (n=4), Dutch (n=3), Hebrew (n=3), Spanish
(n=3), Serbo-Croatian (n=2), Finnish (n=1) and Russian
(n=1).

Country of authors
Authors from 27 countries published articles on neonatal
pain (Table 1). Because MEDLINE did not include authors’
addresses in 229 references, data from only 316 (58%) arti-
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TABLE 1
Country of authors* who published articles on neonatal
pain from 1965 to 1999

Country
Total

n=316 (%)

United States 122 (38.6)

Canada 45 (14.2)

United Kingdom 42 (13.3)

Sweden 21 (6.6)

France 16 (5.1)

Finland 11 (3.5)

Australia 9 (2.8)

Italy 8 (2.2)

Denmark 7 (2.5)

Germany 7 (2.2)

Other† 28 (8.9)

*Only the address of the first author is included in MEDLINE. It was not in-
cluded in 229 (44.3%) articles analyzed in this study;

†
Israel, the Netherlands

and Norway (four articles each), and Spain and Switzerland (two articles each).
Countries with only one paper indexed were Austria, Belgium, Brazil, Hungary,
India, Japan, the former Soviet Union, South Africa, Turkey, Yugoslavia, Nigeria
and Korea

Figure 1) Temporal evolution of articles and randomized clinical trials
(RCTs) on neonatal pain (1965 to 1998). The figure shows the mean
number of articles and RCTs of every three consecutive years. The last
point on each curve corresponds to 1998 and represents only the abso-
lute number of papers published in this year. Papers from 1999 are not
represented because the indexing process of the database used was in-
complete at the time the search was performed
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cles were analyzed. The United States published 122
(38.6%) articles, followed by Canada (n=45, 14.2%), United
Kingdom (n=42, 13.3%), Sweden (n=21, 6.6%), France
(n=16, 5.1%) and Finland (n=11, 3.5%). Most of articles
were from North America (n=167, 52.8%) and Europe
(n=130, 41.1%). Articles from other continents were scarce:
eight from Australia, eight from Asia, two from Africa and
one from South America. English-speaking countries (the
United States, Canada, the United Kingdom, Australia and
South Africa) published 218 (69%) papers, and Scandina-
vian countries (Sweden, Norway, Denmark and Finland)
published 43 (13.6%) articles.

Type of article
Table 2 summarizes the different types of neonatal pain arti-
cles that have been published. Nonexperimental clinical re-
search was the type of article published most frequently,
followed by nonoriginal research articles (opinion papers

and review articles). By contrast, basic research was mini-
mal. The temporal evolution of RCTs is shown in Figure 1.
RCTs were almost nonexistent before 1985; the number of
RCTs steadily increased after 1985, and followed a similar
growth rate to that of the total publications in neonatal pain.

Subject
Articles on neonatal pain dealt with many different subjects
(Table 3). Pain related to colic was the most frequent topic
(n=111, 20.4%), followed by general aspects of neonatal pain
(n=74, 13.6%), medical procedures (n=73, 13.4%) and cir-
cumcision (n=53, 9.7%).

Journals
Articles were published in a large number of journals
(n=210); however, only eight journals published more than
10 papers. The journals that ranked first in terms of number
of published papers were Pediatrics (n=27), Archives of Dis-

eases in Childhood, including the Fetal and Neonatal edition
(n=22), and Pain (n=20) (Table 4).

Based on specialty groupings, pediatric journals (n=53)
published neonatal pain papers most frequently, followed by
nursing publications (n=42).

DISCUSSION
The present study shows that scientific interest in neonatal
pain began recently, as is reflected by the articles that are in-
dexed in MEDLINE. In fact, a very small number of papers
on neonatal pain were published before 1987. Research in
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TABLE 2
Types of articles dealing with neonatal pain published from
1965 to 1999

Type of article
Total articles
n=545 (%)

Original research (III): Other clinical research studies 173 (31.7)

Nonoriginal research (II): Opinion or position papers 87 (16)

Nonoriginal research (I): Reviews 86 (15.8)

Original research (II): Randomized clinical trials 70 (12.8)

Original research (I): Case reports and case report
series

12 (2.2)

Original research (IV): Basic research in animals and
postmortem studies

3 (0.6)

Unknown 114 (20.9)

TABLE 3
Distribution of articles on neonatal pain published from
1965 to 1999 by subject

Subject
Total articles
n=545 (%)

Specific pain (I): Colic 111 (20.4)

General (I): Neonatal, newborn pain 74 (13.6)

Specific pain (IV): Medical and diagnostic procedures 73 (13.4)

Specific pain (II): Circumcision 53 (9.7)

Specific pain (V): Other painful events 49 (9)

Pain evaluation and assessment 47 (8.6)

General (II): Treatment, management 40 (7.3)

Specific pain (III): Postoperative pain and surgery 36 (6.6)

Pharmacology 19 (3.5)

Basic sciences 15 (2.8)

Anesthesia and anesthetic procedures 13 (2.4)

Knowledge, beliefs, attitudes, judgments, perceptions
or hypotheses

11 (2)

Other 4 (0.7)

TABLE 4
Journals that published articles on neonatal pain from 1965
to 1999

Journal (only if n�10 articles) Number of articles

Pediatrics 27

Archives of Diseases in Childhood 22

Pain 20

The Lancet 18

Journal of Pediatrics 17

Acta Paediatrica 14

Neonatal Network 14

British Medical Journal 11

Journal specialty (only if n�5 papers) Number of journals

Pediatrics (including perinatology) 53

Nursing (all specialties) 42

General and internal medicine 30

Gynecology and obstetrics 10

Anesthesia 9

Neurosciences (including neurology) 8

Pharmacology, pharmacy and therapeutics 6

Psychology and psychiatry 5
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this clinical field is, perhaps, one of the most recent areas of
pain knowledge that has been explored recently.

More than one factor may explain why neonatal pain was
an area of research that was forgotten by many physicians and
researchers until recently. First, neonatal pain was considered
to be nonexistent for many years, and only some papers that
were published in the mid-1980s revealed that this belief was
totally erroneous (10). As a consequence, the concept of im-
mature nociceptive pathways in newborns was revisited, and
neonatal pain began to be considered as an important area of
research. A second reason may be the interest that perinatol-
ogy aroused in many pediatricians in the 1980s, and the logical
focus on pain in newborns as a clinical problem. However, to
highlight one explanation over the other would involve specu-
lation. Regardless, the result was an exponential growth in the
number of articles on neonatal pain that were published after
1985, as the present review shows.

Our review suggests that interest in neonatal pain seems to
be centred in Anglo-Saxon and Scandinavian countries. In
fact, authors from the first group of countries published 69%
of all papers, whereas articles from authors in the second
group accounted for almost 14% of the papers. This finding
is remarkable for two reasons. First, all European countries,
excluding the Scandinavian countries and the United King-
dom, only contributed articles to the same level as that of
Sweden, Finland, Norway and Denmark. One explanation
for this finding is that countries with a high level of economic
and scientific development largely contribute to biomedical
papers (11). However, this may be true for some countries,
but it is difficult to explain why Canada and Sweden, two
countries with relatively small populations, have published
more papers than France, Italy, Germany and Japan. We
have no data to justify these findings, but we suggest that
some countries are more sensitive to certain issues. This
finding, however, should also be considered with caution;
more than 40% of authors’ addresses were unknown be-
cause MEDLINE did not include this information in the ref-
erences. It is possible that non-English journals may not rec-
ord addresses. Nonetheless, the analysis of the language of
publication showed that only about 10% of papers were pub-
lished in languages other than English and Scandinavian
(Swedish, Danish, Norwegian and Finnish). In our opinion,
these data reinforce the assumption that some countries are
more interested in neonatal pain, and economic or scientific
hypotheses cannot fully explain this finding.

Only a few articles dealt with data from RCTs; this was
not an unexpected finding. Before the study was initiated, it
was assumed that there would be a larger contribution of
nonresearch papers (such as editorials or reviews); this pre-
sumption proved to be wrong because almost one-half of the
papers reported data from experimental and nonexperimental
research. This should be considered an optimistic trend in
neonatal pain because research-based evidence may help to
guide better management of neonatal pain. The subjects of
the articles were diverse, and pain associated with colic was
the topic most researched, especially in the first decades ana-
lyzed by our study. In recent years, an increasing number of

topics have been considered, and circumcision, pain
evaluation and management, and postoperative pain should
be regarded as being especially relevant to many researchers.

As expected, pediatric journals were the most interested in
publishing papers on neonatal pain; Pediatrics, Archives of

Diseases in Childhood, Journal of Pediatrics and Acta Pae-

diatrica were among the journals that published the most arti-
cles. However, the contribution of pain specialty journals,
such as Pain, and general medical journals, such as The Lan-

cet or the British Medical Journal, should also be acknowl-
edged. But the most remarkable finding with respect to jour-
nals is that there was a high number of journals in the nursing
field that published articles on neonatal pain; as a specialty,
only pediatric journals outnumbered the number of nursing
journals that published neonatal pain articles. The important
work of nurses in the study of pain in neonates, in particular,
and in children, in general, is recognized from these data. The
important contribution of nurses to the development of some
areas, such as pain evaluation in children, is known by scien-
tists who work in this field.

As a consequence of the increase in research activity on
neonatal pain in the 1990s, some important facts, such as the
feasibility of neonatal pain evaluation (12,13), the biological
consequences of untreated pain in the newborns (14-16) and
the ethical implications of providing inadequate analgesic
therapy in the neonates (17-18), are now clearly established
and accepted. Adequate pain treatment in this age group is in-
creasingly recognized as a priority in neonate management
(19-22).

SUMMARY AND CONCLUSIONS
Neonatal pain has become an important area of research

since the mid-1980s. That is the good news. The bad news is
that there is a sparse contribution to this area of articles from
large and important countries from the developed world. This
lack of articles may reflect a limited interest in treating neo-
natal pain; however, this statement should be supported by
appropriate surveys. In this interconnected world, however,
findings about the recognition of pain in newborns will reach
every physician and nurse who is interested in the care of his
or her youngest patients.
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