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Objectives: A bibliometric investigation was done to identify
characteristics of the literature that nephrology nurses utilize. It is one
component of a broader study, “Mapping the Literature of Nursing,”
by the Medical Library Association’s Nursing and Allied Health
Resources Section Task Force to Map the Literature of Nursing.

Methods: Following a standard protocol, this project utilized Bradford’s
Law of Scattering to analyze the literature of nephrology nursing.
Citation analysis was done on articles that were published from 1996 to
1998 in a source journal. Cited journal titles were divided into three
zones, and coverage in major article databases were scored for Zones 1

and 2.

Results: During the three-year period, journals were the most
frequently cited format type. Eighty-one journals were cited in Zones 1
and 2. As Bradford’s Law of Scattering predicted, a small number of
the cited journals accounted for the most use. Coverage is most
comprehensive for cited journals in Science Citation Index, PubMed/
MEDLINE, and EMBASE. When looking just at cited nursing journals,
CINAHL and PubMed/MEDLINE provide the best indexing coverage.

Conclusion: This study offers understanding of and insights into the
types of information that nephrology nurses use for research. It is a
valuable tool for anyone involved with providing nephrology nursing

literature.

INTRODUCTION

Nephrology nursing is a specialized area of nursing that is
directed towards individuals with kidney failure, and their
families. The nephrology nurse practices in ambulatory care
settings, such as clinics, and hospital-based dialysis centers,
as well as free-standing dialysis facilities, home training pro-
grams, and transplant units. Nephrology nurses involved in
the dialysis process may provide care for patients over a
lengthy period of time, usually several years [1].

The spectrum of nephrology nursing practice for pa-
tients with acute and chronic renal failure includes he-
modialysis, peritoneal dialysis, and transplantation
[2]. The American Nephrology Nurses’ Association
(ANNA) is the professional organization for this spe-
cialty. Its mission is “to advance nephrology nursing
practice and positively influence outcomes for patients
with kidney or other disease processes requiring re-
placement therapies through advocacy, scholarship,
and excellence”” [3]. Over 11,000 registered nurses are
members [3].
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Educational requirements for registered nurses
working in nephrology depend on the institution in
which they work. Institutions may require that the reg-
istered nurse have experience in a medical-surgical or
intensive care setting [1]. Generally, entry-level prep-
aration for practice in this specialty includes theoreti-
cal and clinical components for six weeks or more [1].
Currently, two types of certification for nephrology
nurses are certified nephrology nurse (CNN), which
documents proficiency for practice across the entire
scope of nephrology nursing, and certified dialysis
nurse (CDN), which documents entry-level practice in
the dialysis setting [4-6]. Both certifications were de-
veloped by the Nephrology Nursing Certification
Commission (NNCC), a member of the American
Board of Nursing Specialties (ABNS), and are en-
dorsed by ANNA [4]. The certification examinations
are administered by the Center for Nursing Education
and Testing (C-NET) and are available for registered
nurses from the United States or US territories [5, 6].
To take the CNN examination, an applicant must have
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a baccalaureate degree in nursing, a minimum of 2
years’ experience with at least 50% of work hours as a
nephrology nurse, and at least 30 accredited continu-
ing education credits in nephrology topics, the latter 2
criteria to be fulfilled within the 3 years before apply-
ing for certification [5]. Applicants for the CDN ex-
amination must have worked as a nephrology nurse
for at least 2,000 hours and have accumulated at least
15 continuing education hours, both in the 2 years pri-
or to the application [6]. Additionally, a nurse can be-
come certified as an advanced practice nurse (APN) in
nephrology nursing, either as a clinical nurse specialist
(CNS) or nurse practitioner (NP), by completing a
graduate degree in nursing that includes advanced
study and clinical experience in this specialty [7].

HISTORY OF NEPHROLOGY NURSING

Nephrology nursing is a case study in the evolution of
nursing and its progress. During the post-World War
II era, the role of nursing began to expand and change
from being subservient to physicians and hospitals.
New scientific medical advances and technologies
were increasing the complexity of patient care. Nurs-
ing leaders recognized and embraced this change and
called for a melding of the traditional with the new. A
role change from being thought of as the ““physician’s
handmaiden” to being the “physician assistant” was
necessitated by new medical and technological knowl-
edge [8]. The need for scientific nursing knowledge
became apparent. Nurses wanted to provide a total
nursing care plan of action using a problem-solving
approach and focusing on the patient by ““maintaining
the patient’s individuality, maintaining physiologic
functioning during illness, and protecting the patient
from external causes of illness” [8].

And thus it was with nephrology nurses. ““Dialysis
nursing was one of the first practice areas that reflect-
ed the changing roles for nurses” [9]. As the technol-
ogy expanded and the number of treatments increased
in the early 1960s, nephrology nurses began taking on
more responsibilities and autonomy with dialysis
treatments [10]. With this expansion in responsibilities
and autonomy came a hunger for knowledge about the
professional needs of nurses in this fast-paced, new
environment. Nephrology physicians and engineers
had formed a group in 1955 called the American So-
ciety for Artificial Internal Organs (ASAIO). It was at
these annual meetings that nephrology nurses first be-
gan to meet informally, a development that led in 1966
to the first symposium for dialysis nurses in Boston
[11]. They formed the American Association of Ne-
phrology Nurses (AANN) in 1969. In 1970, the name
was changed to the American Association of Nephrol-
ogy Nurses and Technicians (AANNT), and, in 1983,
the group finalized its name as ANNA. This group
continues to serve as the professional association for
nephrology nurses [12]. The American Board of Nurs-
ing Specialties (ABNS) was formed in 1991, and, in
1992, nephrology nursing was formally recognized by
ABNS as a specialty, using the education and practice
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standards created by the Nephrology Nursing Certi-
fication Board (NNCB) [13]. The NCCB is now known
as the NNCC [4].

Nephrology nurses’ environments are fast paced;
their responsibilities are diverse, specialized, and nu-
merous; their roles as nurses have put them on the
cutting edge of the modern interpretation of nursing.
Advances in scientific medical knowledge and tech-
nology for dialysis, transplantation, and other extra-
corporeal therapies have continued at a seemingly ex-
ponential pace since the early days. Nephrology nurs-
es have been, and continue to be, at the forefront of
these advances.

METHODOLOGY

A common methodology was used for this bibliome-
tric study of nephrology nursing literature, as de-
scribed in the overview article [14]. The predicted out-
come of this study, “for any specialty, a relatively
small core of journals can be expected to account for
a disproportionate amount of the literature,”” was
based on Bradford’s Law of Scattering [15]. Back-
ground information on nephrology nursing and its lit-
erature were collected. To determine if particular jour-
nals were appropriate for this project to map the lit-
erature of nursing, one clear criterion was that the se-
lections needed to be about and for nephrology
nursing. Because journals of the organizations in a
nursing specialty indicate relevance and importance of
the published articles, an obvious choice for nephrol-
ogy nursing was the journal published by ANNA.
Currently, the title of this journal is Nephrology Nursing
Journal, but, during the source years of this study, its
title was ANNA Journal. This journal is “‘a refereed clin-
ical and scientific resource that provides current infor-
mation on wide variety of subjects to facilitate the
practice of professional nephrology nursing’ [16]. It
was listed on the “Brandon/Hill Selected List of Print
Nursing Books and Journals,” a well-established stan-
dard list of credible nursing literature [17].

A number of multidisciplinary journals existed in
the area of nephrology. For instance, some covered in-
formation relevant to the nephrology technician, nu-
tritionist, social worker, occupational therapist, patient,
and/or physician, as well as the nephrology nurse.
None of the titles was on the “Brandon/Hill Selected
List of Print Nursing Books and Journals” [17]. In the
quest to ascertain if any of these titles had relevant
scholarship mainly for or by registered nurses, the
items were physically located at the medical library of
a large health center and representative contents were
assessed. None of these other source journals focused
on nephrology nursing and, therefore, did not repre-
sent this nursing specialty. For these reasons, ANNA
Journal was selected as the sole source journal in the
area of nephrology nursing.

ANNA Journal references were reviewed for the
years 1996 to 1998 as source material. The table of con-
tents of the issues had three main sections: ““Articles,”
““Educational Supplement,” and ““Departments,” each
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Table 1
Cited format types by source journal and frequency of citations

Table 3
Distribution by zone of cited journals and references

No. citations in

source journal Citations

Cited journal references

Cited journals

Cumulative
Cited format type ANNA J Total Frequency % Zone No. % No. % total
Journal articles 1,509 1,509 72.2% Zone 1 12 2.7% 491 32.5% 491
Books 465 465 22.3% Zone 2 69 15.5% 522 34.6% 1,013
Miscellaneous 77 77 3.7% Zone 3 365 81.8% 496 32.9% 1,509
Government documents 37 37 1.8% Total 446 100.0% 1,509 100.0%
Total 2,088 2,088 100.0%

ANNA J = American Nephrology Nurses’ Association Journal (continued by
Nephrology Nursing Journal, 2000—present).

of which included material with references. The “Ar-
ticles” sections contained refereed articles. “Educa-
tional Supplement” sections contained articles spon-
sored by Amgen about various anemia issues relating
to renal failure. ““Departments” included regular col-
umns such as the “(ANNA) President's Message,”
“Critique to Practice: Facilitating Research-based Prac-
tice,” ““Case Study,” ““Medication Review,” ““Clinical
Consult,” “Book Reviews,” “Journal Club,” and “Pro-
fessional Issues.” Although all sections contained rel-
evant information with references, only “Articles”
were used for mapping the literature of nephrology
nursing.

RESULTS

During the 3-year period of 1996 to 1998, 2,088 items
were cited in ANNA Journal. Table 1 shows that these
cited items were distributed by format type as journal
citations (72.2%), book citations (22.3%), miscellaneous
items (3.7%), and government documents (1.8%).
When publication years of citations were examined
in Table 2, the majority of cited journal articles (55.8%),
books (47.8%), miscellaneous items (51.9 %), and gov-
ernment documents (62.2%) were published in the
years 1990 to 1995. The second largest block of cita-
tions for journal articles (27.0%) and books (29.7%)
was from the years 1980 to 1989 and, for miscellaneous
items (22.1%) and government documents (27.0%),
from the years 1996 to 1998. Looking at all citation
formats, the distribution of publication years was: 1990

to 1995 (54.0%), 1980 to 1989 (26.9%), 1996 to 1998
(9.7%), 1970 to 1979 (6.0%), 1960 to 1969 (2.5%), and
pre-1960 (0.7%).

A total of 446 journals were cited, and 1,509 refer-
ences were cited in Zones 1, 2, and 3. As Bradford’s
Law of Scattering predicted, a small number of the
cited journals accounted for the most use [16]. Table 3
shows that 12 core journals were identified in Zone 1
for nephrology nursing. These 12 journals (2.7%) pro-
vided 32.5% of all the journal citations, thereby rep-
resenting the most productive journals. Sixty-nine
journal titles (15.5%) were found for Zone 2, which
contributed the second-most productive section for
journal citations. Zone 3 journal citations were provid-
ed by 365 journal titles (81.8%), making these journal
titles the least productive in terms of frequency of use.

As shown in Table 4, PubMed /MEDLINE (3.92) and
Science Citation Index (3.67) via Web of Science (WOS)
were 1st and 2nd for indexing coverage of Zone 1 ci-
tation journal titles from the source journal articles in
1998, followed by EMBASE (3.00) and CINAHL (1.50),
with Social Sciences Citation Index and Health Refer-
ence Center tying in last place (1.08). PubMed/MED-
LINE (3.65) was first for indexing coverage of Zone 2
journals citation titles, followed by Science Citation In-
dex (2.88), EMBASE (2.36), CINAHL (1.99), Social Sci-
ences Citation Index (1.78), and Health Reference Cen-
ter (1.22). OCLC ArticleFirst covered 91.7% of Zone 1
journal titles and 91.3% of Zone 2 journal titles. De-
spite not having abstracts or subject headings, it re-
mains a useful comprehensive resource for journals
cited in this specialty.

Table 2
Cited format types by publication year periods
Government
. Journal articles Books Miscellaneous documents Total citations

Publication

year No. % No. % No. % No. % No. %
1996-1998* 139 9.2% 36 7.8% 17 22.1% 10 27.0% 202 9.7%
1990-1995 843 55.8% 222 47.8% 40 51.9% 23 62.2% 1,128 54.0%
1980-1989 407 27.0% 138 29.7% 14 18.2% 3 8.1% 562 26.9%
1970-1979 80 5.3% 43 9.2% 1 1.3% 1 2.7% 125 6.0%
1960-1969 33 2.2% 19 4.0% 1 1.3% 0 0 53 2.5%
Pre-1960 7 0.5% 7 1.5% 0 0 0 0 14 0.7%
Not available 0 0 0 0 4 5.2% 0 0 4 0.2%
Total 1,509 100.0% 465 100.0% 7 100.0% 37 100.0% 2,088 100.0%

* Includes in press materials.
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DISCUSSION

Journals provided nearly three times the cited refer-
ences than did the next most frequently cited format,
books. Nursing and medical information changes so
quickly that dependency on journals for information is
the norm and is typical of other scientific fields.

A considerable portion of cited references for journal
articles (35.0%) and books (44.4%) are somewhat dated
materials, from pre-1960 to 1989, with cited references
for government documents (10.8%) and miscellaneous
items (20.8%) to a smaller extent (Table 2). Govern-
ment documents (89.2%) and miscellaneous items
(74.0%) had a higher proportion of recent cited refer-
ences, from 1990 to 1998, than journal articles (65.0%)
and books (55.6%) during this time range. From this
study, it is impossible to ascertain the timeliness of the
literature used, but it is interesting to note the extent
to which newer and older literature is cited. Further
study to determine the currency of references cited to
the article topic would interest researchers and those
who depend on the materials for making clinical de-
cisions.

A notable finding of this study is the fact that ne-
phrology nursing journal articles use medical litera-
ture (Zone 1: 75.0%; Zone 2: 69.6%) for cited references
much more than nursing journals (Zone 1: 25.0%; Zone
2: 30.4%). This explains why medical indexes cover
more of the journal titles than CINAHL, the premier
nursing indexing service, does. Taking into account
that the majority of utilized journals are medical and
not nursing journals, it is not unexpected that Science
Citation Index, PubMed/MEDLINE, and EMBASE
provide more comprehensive indexing coverage of
those journals. Of the twelve journals cited in Zone 1,
only three titles (25.0%) are distinctly nursing journals.
In Zone 2, twenty-one (30.4%) of the sixty-nine jour-
nals are distinctly nursing journals. When one looks at
just the nursing titles in Zones 1 and 2, the story con-
cerning index coverage changes. Average indexing
coverage for nursing journal titles only are: CINAHL
(Zone 1: 3.67; Zone 2: 4.86), PubMed /MEDLINE (Zone
1: 3.33; Zone 2: 3.76), Social Sciences Citation Index
(Zone 1: 3.33; Zone 2: 1.86), Health Reference Center
(Zone 1: 1.67; Zone 2: 1.52), Science Citation Index
(Zone 1: 1.67; Zone 2: 0.71), and EMBASE (Zone 1:
0.00; Zone 2: 0.67).

Nephrology/dialysis is the main topic of eight
(66.7%) of the twelve journals of Zone 1. Zone 2 jour-
nal titles cover a wide range of medical subjects, with
nephrology/dialysis being the main subject in ten
(14.5%) of the sixty-nine journal titles. Zone 1 titles
have a higher percentage of nephrology/dialysis—re-
lated titles than Zone 2 cited titles, which is not un-
expected. Although most of the Zone 1 journals are
related to nephrology/dialysis, the majority of Zone 2
journals (86.8%) came from several other areas. This
demonstrates a need for the availability of diverse in-
formation resources and index content to provide com-
prehensive coverage for nephrology nursing research
needs.
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CONCLUSION

Because the function of the kidney directly affects ev-
ery organ and cell of the body, information is needed
from many areas in addition to specialized nephrolo-
gy journals. Other important areas for nephrology
nursing include cardiology, pulmonary medicine,
transplantation medicine, psychiatry and psychology,
epidemiology and infection control, critical care nurs-
ing, oncology, neurology, and gerontology. Nephrolo-
gy is essentially interrelated with all of these medical
specialties. It is important to understand that nephrol-
ogy nurses rely on literature from medical and other
scientific disciplines, as well as nursing, for their re-
search and clinical needs.

The results of this study will help those who per-
form collection development for nephrology nursing in
institutions with nephrology departments or specialty
programs and nurses who care for nephrology pa-
tients in various medical settings and academic set-
tings that have nursing programs. By knowing what
journals and types of other materials are used by ne-
phrology nurses or those nurses who provide care in
some way to nephrology patients, resource providers
will have objective data to assist in the decision-mak-
ing process of resource selection. Also, the information
benefits indexing publishers and database producers
by aiding their understanding and provision of the
types of information that nephrology nurses actually
use for research. Insights gained from this study show
publishers of cited non-nursing journals that their au-
dience includes nephrology nurses and thus may en-
courage them to include additional material relevant
to nephrology nursing when appropriate. Nephrology
nurses will find it useful to note the wide distribution
of literature that is used, and what is available to use,
in nephrology nursing research, as well as what in-
dexing publishers and database producers can be
sources of literature information for them. This study
provides understanding of and insights into the types
of information actually used for nephrology nursing
literature. It is a valuable tool for anyone involved with
providing nephrology nursing literature and thus pro-
viding nursing care to nephrology patients.
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Table 4

Distribution and database coverage of cited journals in Zones 1 and 2

Bibliographic database

Health Ref.
No. of Center OCLC
Cited journal citations CINAHL PubMed EMBASE Acad. SCI SSCI ArticleFirst

Zone 1

1. Nephrol Nurs J (2000-); continues ANNA J (1984-1999) 114 5 4 0 5 0 0 X

2. Am J Kidney Dis 91 0 5 5 0 5 0 X

3. Kidney Int 64 0 3 3 0 5 0 X

4. Perit Dial Int 32 0 5 4 0 5 1 X

5. N Engl J Med 30 1 4 3 3 5 1 X

6. J Am Soc Nephrol 26 0 4 5 0 5 0 X

7. Nephron 25 0 5 5 0 5 0 X

8. Nurs Res 24 4 4 0 0 5 5 X

9. Advances in Renal Replace 23 5 4 4 0 0 0
10. Jama 22 1 3 3 5 4 1 X
11. J Adv Nurs 20 2 2 0 0 0 5 X
12. Pediatr Nephrol 20 0 4 4 0 5 0 X
Average for Zone 1 1. 3.92 3.00 1.08 3.69 1.08
Zone 2
13. Semin Dial (in MEDLINE 2000-) 17 0 0 0 0 5 0 X
14. J Nurs Scholarsh (2000-); continues IMAGE J Nurs Sch (1983—

1999) 17 5 4 0 4 0 0 X
15. Res Nurs Health 16 5 4 0 0 5 5 X
16. Nephrol Dial Transplant 15 0 5 5 0 5 0 X
17. Dial Transplant 15 0 0 4 0 5 1 X
18. Heart Lung 15 5 5 0 0 5 1 X
19. Ann Intern Med 15 1 4 4 3 5 1 X
20. Am J Nephrol 13 0 5 4 0 4 0 X
21. Sleep 13 0 4 5 0 5 1 X
22. Asaio J 12 0 5 5 0 5 0
23. Clin Nephrol 12 0 5 5 0 5 0 X
24. Adv Perit Dial 12 0 5 0 0 0 0
25. J Clin Epidemiol (1988-); continues J Chronic Dis (1955-1987) 11 0 4 4 0 5 2 X
26. Soc Sci Med 11 2 3 3 1 0 5 X
27. Ans, Adv Nurs Sci 11 5 4 0 4 0 5 X
28. Transplant Proc 10 0 5 4 0 5 1 X
29. Diabetes Care 10 2 4 4 0 5 1 X
30. J Nurs Care Qual (1991-); continues Nurs Qual Assur (1986—
1991) 10 5 4 0 4 0 5 X

31. J Gerontol A & B 10 3 4 0 5 0 0 X
32. Am J Med 10 0 4 5 3 4 1 X
33. Nephrol News Issues 10 0 5 0 0 0 0 X
34. Am J Nurs 9 5 3 0 3 0 4 X
35. Am J Surg 9 0 5 4 5 4 0 X
36. Lancet 9 1 3 3 2 5 1 X
37. BMJ 9 0 4 2 2 5 1 X
38. Pediatrics 8 1 2 2 2 5 1 X
39. Med Care 8 0 5 0 0 5 5 X
40. Chest 8 1 4 5 4 5 1 X
41. Cancer Nurs 7 5 5 5 0 5 5 X
42. Sleep Res 7 0 0 0 0 0 0
43. Nursing 7 5 2 0 2 0 0 X
44. Am J Psychiatry 7 0 3 3 3 5 5 X
45. Gerontologist 7 2 2 2 5 0 4 X
46. Arch Intern Med 6 1 4 4 3 5 1 X
47. Hosp J 6 5 4 0 0 0 0 X
48. Oncol Nurs Forum 6 5 4 0 0 0 0 X
49. Psychother Psychosom 5 0 4 4 0 5 5 X
50. Nurs Times 5 5 4 0 3 0 0
51. Am J Epidemiol 5 1 2 2 1 5 1 X
52. Holistic Nurs Pract 5 5 4 0 4 0 0 X
53. J Gerontol Nurs 5 5 4 0 0 0 0 X
54. Arch Gen Psychiatry 5 0 4 4 0 5 5 X
55. Clin Nurse Spec 5 5 4 0 0 0 0 X
56. J Nurs Law 5 5 0 0 0 0 0
57. J Am Geriatr Soc 5 1 2 2 2 5 5 X
58. Nephrol Exchange 5 0 0 0 0 0 0
59. J Nurs Adm 5 4 4 4 0 0 5 X
60. Appl Nurs Res 5 5 4 0 0 0 5 X
61. Psychol Med 4 0 4 4 0 5 5 X
62. Mov Disord 4 0 5 5 0 5 1 X
63. Am Fam Physician 4 1 2 2 3 2 1 X
64. Diabetes Educ 4 5 4 0 0 5 2 X
65. Crit Care Nurs Q 4 5 4 5 5 0 0 X
66. Ann Surg 4 0 4 3 0 5 0 X
67. West J Nurs Res 4 3 3 0 3 0 5 X
68. Hosp Pract; online edition in PubMed 4 3 4 3 4 5 1 X
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Table 4
Continued

Bibliographic database

Health Ref.
No. of Center OCLC
Cited journal citations CINAHL PubMed EMBASE Acad. SCI SSCI ArticleFirst

69. Crit Care Nurse 4 5 4 0 0 0 0 X
70. Crit Care Med 4 0 4 4 0 5 1 X
71. J Psychosom Res 4 0 4 4 0 5 5 X
72. Transplantation 4 0 5 5 0 5 0 X
73. 3 Abnorm Psychol 4 0 4 4 4 0 4 X
74. Home Healthc Nurse (1983-); absorbed Nephrol Nurs (1979—

1983) 4 5 4 0 0 0 0 X
75. Qual Life Res 4 0 4 4 0 5 4 X
76. Surgery 4 0 4 4 0 5 0 X
77. Semin Nephrol 4 0 4 5 0 5 0 X
78. Health Psychol 4 0 5 5 0 0 5 X
79. Nurse Educ 4 5 5 0 0 0 0 X
80. Science 4 0 3 5 0 5 1 X
81. Psychosomatics 4 5 3 3 0 5 5 X
Average for Zone 2 1.99 3.65 2.36 1.22 2.88 1.98
Average indexing coverage score (for all) 1.91 3.69 2.46 1.20 3.01 1.67 74 (91.4%)

Based on database coverage score: 5 (95%—100%); 4 (75%—-94%); 3 (50%—74%); 2 (25%—49%); 1 (1%—-24%); 0 (< 1%).

SCI = Science Citation Index.
SSCI = Social Sciences Citation Index.
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