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Gaps continue to exist between evidence generated by
clinical research and practice.1 Efforts to improve
access to health information in low- and middle-

income countries2 and a greater knowledge of how to support
the use of research evidence in clinical practice have made little
difference. The health consequences of these gaps can be par-
ticularly profound when highly effective interventions exist.
For example, in the 42 countries in which 90% of the deaths
involving children worldwide occurred in 2000, nearly 2.2 mil-
lion deaths among those under five years of age could have
been prevented through the universal use of oral rehydration
therapy in those with diarrhea and the use of insecticide-treated
materials to prevent malaria.3

We conducted this study to examine the use of research-
based evidence in defined clinical areas in a sample of health
care providers in 10 low- and middle-income countries. We
also examined factors that may facilitate or impede such use.

Methods

Study participants
Our survey was part of a larger project that sought to explore
factors that explain whether and how producers and users of
research — health care providers and policy-makers — support
the use of, or use, research-based evidence for decision-mak-
ing. We surveyed health care providers in 10 low- and middle-
income countries (China, Ghana, India, Iran, Kazakhstan, Laos,
Mexico, Pakistan, Senegal and Tanzania) who were practising
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Background: Gaps continue to exist between research-
based evidence and clinical practice. We surveyed health
care pro viders in 10 low- and middle-income countries
about their use of research-based evidence and examined
factors that may facilitate or impede such use.

Methods: We surveyed 1499 health care providers practising
in one of four areas relevant to the Millennium Development
Goals (prevention of malaria, care of women seeking contra-
ception, care of children with diarrhea and care of patients
with tuberculosis) in each of China, Ghana, India, Iran, Kaz -
akhstan, Laos, Mexico, Pakistan, Senegal and  Tanzania.

Results: The proportion of respondents who re ported that
research was likely to change their clinical practice if per-
formed and published in their own country (84.6% and
86.0% respectively) was higher than the proportion who
reported the same about research and publications from
their region (66.4% and 63.1%) or from high-income coun-
tries (55.8% and 55.5%). Respondents who were most likely
to report that the use of research-based evidence led to
changes in their practice included those who reported using
clinical practice guidelines in paper format (odds ratio [OR]
1.54, 95% confidence interval [CI] 1.03–2.28), using scientific
journals from their own country in paper format (OR 1.70,
95% CI 1.26–2.28), viewing the quality of research performed
in their country as above average or excellent (OR 1.93, 95%
CI 1.16–3.22); trusting systematic reviews of randomized con-
trolled trials (OR 1.59, 95% CI 1.08–2.35); and having easy
access to the Internet (OR 1.90, 95% CI 1.19–3.02).

Interpretation: Locally conducted or published research has
played an important role in changing the professional prac-
tice of health care providers surveyed in low- and middle-
income countries. Increased investments in local research, or
at least in locally adapted publications of research-based
evidence from other settings, are therefore needed. Al -
though access to the Internet was viewed as a significant
factor in whether research-based evidence led to concrete
changes in practice, few respondents reported having easy
access to the Internet. Therefore, efforts to improve Inter-
net access in clinical settings need to be  accelerated.
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in one of four clinical areas relevant to the Millennium Devel-
opment Goals: prevention of malaria (Ghana, Laos, Senegal
and Tanzania), care of women seeking contraception (China,
Kazakhstan, Laos and Mexico), care of children with diarrhea
(Ghana, India, Pakistan and Senegal) and care of patients with
tuberculosis (China, India, Iran and Mexico). Within each area,
a particular emphasis was placed on an intervention that was
supported by strong evidence from international and local
research: insecticide-treated materials to prevent malaria;
intrauterine devices for family planning; oral rehydration ther-
apy to prevent dehydration in children with diarrhea; and the
DOTS strategy (directly observed treatment, short course) to
control tuberculosis. In a related research article, we describe
the findings from a survey of researchers in these countries
who were involved in the production of research on one of
these health topics about their engagement in activities to
bridge the gaps between research, policy and practice.4

We purposively sampled countries to achieve breadth in lev-
els of economic development and health care systems, political
systems and geographic locations. In addition, all country
teams had to have demonstrated (through collaborations with
the World Health Organization [WHO]) a strong interest in
bridging the gaps between research, policy and practice and in
further developing the capacity to evaluate such efforts. The
selected countries differ in their health status indicators, rates of
coverage for the interventions under study, and access to the
Internet or computers with a CD-ROM (Appendix 1, available
at www.cmaj .ca /cgi /content /full /cmaj .081165/DC1).
Resource constraints prevented the survey of a fully repre-

sentative sample of health care providers at all study sites. The
country teams sought to survey at least 100 providers for each
clinical area examined in each country. The sampling frame in
each country was developed with the use of lists of health care
providers identified by country investigators. Study participants
were selected with the use of random sampling processes in all
countries except Tanzania, where a purposive approach was
used to sample district medical officers, and Kazakhstan, where
all gynecologists in the city of Almaty were surveyed.

Development of the questionnaire
A self-administered questionnaire was developed from exist-
ing sources.5–13 Its framework was drawn from one described
by the Canadian Health Services Research Foundation for
capacities to bridge the gap between research and action.14

Emphasis was placed on measures of health care providers’
ability to acquire and apply research. Areas covered in the
questionnaire included individual and practice characteristics;
views related to improving clinical practice (views on re -
search performed or published in particular places, views on
particular types of research that can inform prevention or
treatment decisions, and views on issues deemed important to
improve practice); networking activities; awareness of, access
to and use of research evidence; and changes in clinical prac-
tice attributed to particular sources of research evidence used.

Administration of the survey
Health care providers were sampled between October 2004 and
December 2005. Detailed information about the samples and the

development, reliability and validation of the data-collection
instrument are provided elsewhere.15 The questionnaire was
administered with the use of a drop-off and pick-up approach in
all countries except Iran, Mexico and Senegal, where a mix of
drop-off and pick-up and in-person administration was used.
We used several approaches to increase the response rate: per-
sonalized letters, follow-up of contacts, and provision of a set of
World Health Organization publications as an incentive.16

Statistical analysis
In addition to presenting detailed descriptive statistics, we
performed logistic regression analyses to explore associations
between reports by health care providers that research-based
evidence has led to concrete changes in their professional
practice (using a binary transformation of the influence com-
ponent of a measure of research use5) and (a) their use of par-
ticular sources of evidence; (b) their views and activities
related to improving their practice; and (c) individual and
practice characteristics. Specifically, we examined the poten-
tial impact of their use of clinical practice guidelines, system-
atic reviews from the Cochrane Library, research articles
from scientific journals published in their own country and in
high-income countries, and summaries of articles, reports and
reviews from public and not-for-profit health organizations.
We chose the Cochrane Library because it is the most com-

prehensive source of systematic reviews. Systematic reviews
can help health care providers navigate the medical literature
by summarizing large bodies of evidence and explaining differ-
ences between studies.17,18 We differentiated between scientific
journals from the providers’ own countries and those from
high-income countries because physicians in a survey by Page
and colleagues8 reported that local research and publications
were more likely than research and publications from else-
where to change their clinical practice. We distinguished
between full reports and summaries of articles, reports and
reviews from public and not-for-profit health organizations
because summaries can facilitate communication.19 We exam-
ined the level of trust in systematic reviews of randomized con-
trolled trials because such reviews have informed clinical prac-
tice in the four areas under study.20–29 We looked specifically at
networking activities between health care providers and
researchers because interactions have been found to be associ-
ated with increased use of research-based  evidence.30,31

For missing values, we used multiple imputation, whereby
each missing value was replaced by 10 different estimates.
Standard errors were adjusted according to Rubin’s rules.32

We excluded observations when the dependent variable was
missing. All models were estimated with the use of Stata/SE
9.2 for Macintosh with robust variances.33

Results

In each country, approximately 95 health care providers per
clinical area completed the questionnaire, for a total sample of
1499 respondents. The overall response rate was high (92%).
The majority of respondents were general practitioners
(68.9%) and devoted two-thirds (67.3%) of their time to clini-
cal practice. Few had a master’s or doctorate degree (8.0%).
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Table 1: Characteristics of 1499 health care providers in 10 low- and middle-income countries who responded to a survey about 
their use of evidence from research in defined clinical areas (part 1 of 2) 

Defined clinical area; % (no.) of respondents* 

Characteristic 
Total 

n = 1499 

Prevention  
of malaria 

n = 372 

Care of women  
seeking contraception 

n = 438 

Care of children 
with diarrhea 

n = 305 

Care of patients 
with tuberculosis 

n = 384 

Individual      

Age, yr, mean 41.8 (9.0) 41.8 (9.2) 41.8 (8.4) 43.9 (9.5) 39.8 (8.9) 

Male sex 48.2 (715/1483) 55.9 (205/367) 19.4   (84/433) 59.0 (177/300) 65.0 (249/383) 

Type of health care provider      

General practitioner 68.9 (1021/1481) 67.2 (244/363) 63.6 (276/434) 63.7 (193/303) 80.8 (308/381) 

Specialist 13.8   (205/1481)   5.8   (21/363) 26.0 (113/434) 11.2   (34/303)   9.7   (37/381) 

Nurse   9.7   (143/1481) 15.7   (57/363)   5.3   (23/434) 19.1   (58/303)   1.3     (5/381) 

Health worker    4.3     (64/1481)   6.6   (24/363)   1.6     (7/434)   3.0     (9/303)   6.3   (24/381) 

Other   3.2     (48/1481)   4.7   (17/363)   3.5  (15/434)   3.0     (9/303)   1.8     (7/381) 

Allocation of time, % of time†      

Clinical practice 67.3 59.1 75.7 70.5 63.2 

Research   5.5   7.8   5.1   4.7   4.6 

Teaching   9.0 10.3   7.2   8.8 10.1 

Administration 13.9 18.2   9.1 12.3 16.5 

Other   4.4   5.5   2.1   4.7   5.6 

Master’s or doctorate degree   8.0 (114/1433) 17.0   (56/330)   4.3   (18/417)   8.0   (24/302)   4.2   (16/384) 

Training since completion of last degree      

General computer skills 44.0 (606/1378) 45.3 (158/349) 43.5 (167/384) 52.0 (143/275) 37.3 (138/370) 

Searching the Internet 30.7 (413/1347) 35.9 (121/337) 23.6   (87/368) 38.3 (105/274) 27.2 (100/368) 

Acquiring titles and abstracts of  
articles from bibliographic  
databases 

11.1 (141/1268) 10.0   (31/311) 17.1   (61/356)   8.0   (19/239)   8.3   (30/362) 

Acquiring copies of full-text articles 
from open-access initiatives 
(e.g., HINARI‡) 

10.1 (130/1287)   9.5   (30/317) 16.9   (62/366)   7.4   (18/243)   5.5   (20/361) 

Acquiring systematic reviews through 
the Cochrane Library 

  5.8   (74/1272)   8.2   (26/317)   4.5   (16/354)   8.8   (21/240)   3.1   (11/361) 

Critically appraising individual studies of 
a diagnostic tool or approach 

11.0 (138/1251) 10.7   (33/309) 12.0   (41/342) 12.8   (31/242)   9.2   (33/358) 

Critically appraising individual studies 
of the effectiveness of an intervention 

  9.8 (123/1256) 13.1   (41/312)   8.7   (30/347) 12.1   (29/239)   6.4   (23/358) 

Critically appraising systematic reviews   8.7 (109/1247) 10.7   (33/309) 10.7   (37/346)   7.7   (18/234)   5.9   (21/358) 

Critically appraising economic 
evaluations 

  5.6   (70/1245)   6.2   (19/308)   4.1   (14/342) 10.1   (24/238)   3.6   (13/357) 

Critically appraising clinical practice 
guidelines, protocols and decision-
support tools 

15.9 (204/1280) 14.3 (45/315) 21.6   (77/357) 14.6   (36/246) 12.7   (46/362) 

Adapting research evidence to local 
settings (e.g., incorporating into a 
guideline) 

12.0 (150/1249) 17.2   (55/319)   9.4   (32/342) 16.7   (39/233)   6.8   (24/355) 

Prevention of malaria (if applicable) 44.7  (146/327) 44.7 (146/327) NA NA NA 

Care of women seeking contraception (if 
applicable) 

62.9  (237/377) NA 62.9 (237/377) NA NA 

Care of children with diarrhea 
(if applicable) 

67.2  (170/253) NA NA 67.2 (170/253) NA 

Care of patients with tuberculosis 
(if applicable) 

78.9  (291/369) NA NA NA 78.9 (291/369) 

Integrated management of childhood 
illness (if applicable) 

38.6  (221/573) 34.9 (116/332) NA 43.6 (105/241) NA 

Easy access to personal computer with CD 
ROM (v. less easy, not easy, no access or 
not sure) 

 21.1 (288/1364) 24.3   (83/342) 23.4   (92/393) 13.0   (35/269) 21.7   (78/360) 

Easy access to Internet (v. less easy, not 
easy, no access or not sure) 

18.1  (248/1373) 21.7   (76/351) 16.1   (63/393) 14.1   (38/270) 19.7   (71/361) 
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Most practised in a government-run facility (89.9%), in either
a hospital or community health centre (94.0%). Few practised
in a rural area (15.3%) (Table 1). 
Most of the respondents received clinical training since

completing their last degree, although few received training to
improve their capacity to acquire, assess or adapt research
evidence. Less than one-fifth of the respondents said that they
(or someone who could act on their behalf) had easy access to
the Internet (18.1%).
The proportion of respondents who reported that research

was likely to change their clinical practice if performed and
published in their own country (84.6% and 86.0% respec-
tively) was higher than the proportion who reported the same
about research and publications from their region (66.4% and
63.1%) or from high-income countries (55.8% and 55.5%)
(Table 2). The proportion who reported that research per-
formed in their own country is of “above average” or “excel-
lent” applicability to their local setting (63.5%) was higher
than the proportion who reported the same about research
from their region (43.6%) or from high-income countries
(37.9%). On the other hand, the proportion of respondents
who reported that research performed in high-income coun-
tries is of “above average” or “excellent” quality (79.5%) was
higher than the proportion who felt the same about research
performed in their own country (51.0%) or region (50.6%).
These findings were generally consistent across the four clini-
cal areas and the 10 countries. The proportion of respondents
who reported trusting systematic reviews of randomized con-

trolled trials somewhat or completely (54.8% overall) varied
little across the four clinical areas (from 51.7% to 58.6%).
These values were substantially lower than those for several
other types of evidence, including the respondents’ practical
experience (85.5% overall) and expert opinion and advice
(82.9% overall).
Among the networking activities engaged in to improve

clinical practice or quality of working life, working with peers
to exchange ideas, experiences and best practices was the
most common (reported by 72.9%); the next most common
was working with patient groups (56.5%) (Table 2). Interac-
tions with researchers or research groups (30.4%) and with
representatives of for-profit organizations (e.g., pharmaceuti-
cal companies) (20.9%) were the least common networking
activities. 
Most of the respondents stated that the availability of

higher quality (85.4%) and more locally applicable research
(85.3%) and of more training (89.2%) were important or very
important issues that would help to improve their work. They
cited many other issues with similar frequency (Table 2).
About half of the respondents reported that they had used

the following sources in paper format over the 12 months
before the survey: clinical practice guidelines (55.6%), scien-
tific journals from their own country (55.0%), and articles,
reports and reviews from public and not-for-profit health
organizations (52.4%) (Table 3). About one-fifth (22.2%)
reported having read scientific journals from high-income
countries in paper format, and almost two-fifths (38.1%)

Table 1: Characteristics of 1499 health care providers in 10 low- and middle-income countries who responded to a survey about 
their use of evidence from research in defined clinical areas (part 2 of 2) 

Defined clinical area; % (no.) of respondents* 

Characteristic 
Total 

n = 1499 

Prevention  
of malaria 

n = 372 

Care of women  
seeking contraception 

n = 438 

Care of children 
with diarrhea 

n = 305 

Care of patients 
with tuberculosis 

n = 384 

Able to read and write English well or very 
well (v. little or no ability) 

54.3 (814/1499) 63.3 (237/372) 25.5 (110/432) 87.2 (266/305) 52.3 (201/384) 

Practice§      

Operating authority of facility or practice      

Government 89.9 (1332/1481) 86.3 (315/365) 95.4 (412/432) 80.1 (241/301) 95.0 (364/383) 

Nongovernmental organization   9.2   (136/1481) 14.5   (53/365)   4.6   (20/432) 14.0   (42/301)   5.5   (21/383) 

For-profit organization   6.7     (99/1481)   9.6   (35/365)   1.4     (6/432) 15.9   (48/301)   2.6   (10/383) 

Type of facility or practice      

Solo or individual practice 15.4   (230/1480) 13.7   (50/364) 11.3   (49/432) 23.9   (73/302) 15.1   (58/382) 

Group practice 17.0   (253/1480) 33.1 (121/364) 18.6   (81/432) 11.5   (35/302)   4.2   (16/382) 

Hospital 49.5   (738/1480) 81.1 (297/364) 49.7 (216/432) 43.6 (133/302) 24.0   (92/382) 

Community health centre 44.5   (663/1480) 32.8 (120/364) 43.9 (191/432) 46.2 (141/302) 54.9 (211/382) 

Location of facility or practice      

Urban 61.0   (905/1483) 54.2 (199/367) 68.0 (293/431) 70.5 (213/302) 52.2 (200/383) 

Rural 15.3   (227/1483) 15.5   (57/367)   2.1     (9/431) 10.6   (32/302) 33.7 (129/383) 

Mixed 27.8   (412/1483) 39.5 (145/367) 30.2 (130/431) 27.5   (83/302) 14.1   (54/383) 

Note: NA = not applicable, SD = standard deviation. 
*Unless stated otherwise. 
†May not add to 100% because the allocation of time reported by a small number of respondents did not add to 100%. 
‡HINARI (Health InterNetwork Access Research Initiative) provides free national access in Ghana, Laos, Senegal and Tanzania, and low-cost access to institutions in 
Kazakhstan. 
§May not add to 100% because health care providers may practise in more than one setting. 
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Table 2: Respondents’ views and activities related to improving their clinical practice (part 1 of 2) 

Defined clinical area; % (no.) of respondents* 

View/activity 
Total 

n = 1499 

Prevention  
of malaria 

n = 372 

Care of women  
seeking contraception 

n = 438 

Care of children 
with diarrhea 

n = 305 

Care of patients 
with tuberculosis 

n = 384 

Views about research performed or 
published in particular places 

     

Research is of above average or excellent 
quality if performed in 

     

High-income countries 79.5 (1139/1432) 67.6 (240/355) 77.4 (322/416) 87.0 (255/293) 87.5 (322/368) 

Own region 50.6   (712/1408) 53.4 (189/354) 52.5 (211/402) 44.6 (127/285) 50.4 (185/367) 

Own country 51.0   (738/1447) 47.8 (171/358) 57.3 (242/422) 39.7 (116/292) 55.7 (209/375) 

Research is of above average or excellent 
applicability to your local setting if 
performed in 

     

High-income countries 37.9   (539/1422) 34.6 (124/358) 47.4 (194/409) 30.2   (86/285) 36.5 (135/370) 

Own region 43.6   (612/1404) 53.5 (190/355) 36.6 (147/402) 46.6 (131/281) 39.4 (144/366) 

Own country 63.5   (915/1441) 50.8 (216/361) 59.6 (251/421) 63.0 (179/284) 71.7 (269/375) 

Research is likely or very likely to influence 
your clinical practice if performed in 

     

High-income countries 55.8   (804/1442) 64.3 (229/356) 59.1 (248/420) 45.6 (135/296) 51.9 (192/370) 

Own region 66.4   (946/1424) 78.4 (280/357) 51.2 (208/406) 77.0 (224/291) 63.3 (234/370) 

Own country 84.6 (1230/1424) 85.3 (308/361) 80.4 (340/423) 86.8 (257/296) 86.9 (325/374) 

Research in scientific journals is likely or very 
likely to influence your clinical practice if 
published in 

     

High-income countries 55.5   (797/1435) 68.6 (243/354) 53.2 (222/417) 50.2 (146/291) 49.9 (186/373) 

Own region 63.1   (898/1424) 77.1 (272/353) 49.4 (202/409) 75.8 (219/289) 54.4 (205/373) 

Own country 86.0 (1255/1460) 84.9 (304/358) 84.4 (362/429) 86.9 (259/298) 88.0 (330/375) 

Views about types of research that can 
inform prevention or treatment decisions 

     

Trust somewhat or completely      

Your practical experience 85.5 (1243/1453) 79.7 (283/355) 86.3 (364/422) 86.9 (258/297) 89.2 (338/379) 

Expert opinion and advice 82.9 (1197/1444) 77.1 (273/354) 80.4 (333/414) 84.8 (251/296) 89.5 (340/380) 

A case report 64.5   (921/1427) 65.9 (234/355) 63.7 (258/405) 64.4 (186/289) 64.3 (243/378) 

A case series 59.0   (836/1418) 46.2 (162/351) 63.7 (258/405) 57.7 (164/284) 66.7 (252/378) 

A single case–control study 43.9   (626/1425) 47.2 (166/352) 46.3 (188/406) 38.3 (111/290) 42.7 (161/377) 

A single cohort study 36.0   (509/1415) 44.5 (156/351) 33.3 (132/396) 31.4   (91/290) 34.4 (130/378) 

A single randomized controlled double-
blind trials 

44.8   (630/1407) 48.6 (170/350) 50.4 (201/399) 40.9 (115/281) 38.2 (144/377) 

A systematic review of randomized 
controlled double-blind trials 

54.8   (776/1416) 55.5 (193/348) 58.6 (201/399) 51.7 (150/290) 52.5 (199/379) 

Networking activities engaged in to improve 
clinical practice or quality of working life 

     

Working with peers (to exchange ideas, 
experiences and best practices) 

72.9 (1053/1444) 83.5 (303/363) 70.9 (293/413) 66.3 (193/291) 70.0 (264/377) 

Working with patient groups 56.5   (822/1454) 69.1 (250/362) 58.3 (246/422) 42.1 (122/290) 53.7 (204/380) 

Working with representatives of NGOs 34.3   (492/1434) 41.1 (151/367) 48.0 (192/400) 25.8   (75/291) 19.7   (74/376) 

Working with policy-makers 34.0   (493/1450) 47.8 (173/362) 40.8 (173/424) 25.5   (73/286) 19.6   (74/378) 

Working with researchers or research 
groups 

30.4   (438/1440) 43.9 (159/362) 29.6 (122/412) 22.8   (66/289) 24.1   (91/377) 

Working with representatives of for-profit 
organizations e.g., pharmaceutical 
companies 

20.9   (299/1431) 35.9 (130/362) 19.4   (79/407) 25.4   (73/287)   4.5   (17/375) 

Views about which issues are important or 
very important to improve your work 

     

Information- and network-related issues      

Higher quality of available research 85.4 (1252/1467) 92.6 (340/367) 92.1 (386/419) 76.9 (230/299) 77.5 (296/382) 

More locally applicable research 85.3 (1209/1451) 92.3 (335/363) 86.0 (355/413) 75.6 (223/295) 77.9 (296/380) 
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reported being aware of but not having access to journals
from high-income countries. On the whole, respondents’
awareness of, access to and use of online and paper sources of
information were similar except for the use of journals from
high-income countries: more respondents reported having
read journals from high-income countries in an online or elec-
tronic format than in a paper format (32.1% v. 22.2%). The
use of information not available in paper format tended to be
less frequent than the online use of information available in
both formats. Few respondents who had access to the Internet
or to a computer with a CD-ROM reported having used the
Cochrane Library (15.9%).
The only changes in practice reported by more than one-

third of the respondents as having been made in response to
their use of particular types of research-based evidence were
changes to their approach to treating a clinical condition and,
less often, changes to or development of a local clinical prac-
tice guideline (Table 4). For example, almost half (44.5%) of
those who had used clinical practice guidelines in paper format
in the 12 months before the survey reported that such use led
to changes in their approach to treating a clinical condition.
The likelihood that the use of research-based evidence led to

concrete changes in the respondents’ professional practice was
significantly increased among those who reported using clinical
practice guidelines in paper format (odds ratio [OR] 1.54, 95%
confidence interval [CI] 1.03–2.28), using scientific journals
from their own country in paper format (OR 1.70, 95% CI
1.26–2.28), viewing research performed in their own country as
being of above average or excellent quality (OR 1.93, 95% CI
1.16–3.22) and trusting systematic reviews of randomized con-
trolled trials (OR 1.59, 95% CI 1.08–2.35) (Table 5). 
Among the 758 respondents who had access to the Internet

or a personal computer with a CD-ROM, use of the online or
electronic sources of research-based evidence examined in
our survey did not have a significant influence on their pro-
fessional practice (Table 5). In this group of respondents, con-
crete changes in practice were significantly more likely

among those who viewed the quality of research performed in
their own country as above average or excellent (OR 1.66,
95% CI 1.14–2.41) and among those who engaged in net-
working activities that involved working with researchers or
research groups to improve clinical practice or the quality of
working life (OR 1.77, 95% CI 1.11–2.82).
The impact of individual and practice characteristics on

the odds of research-based evidence leading to concrete
changes in professional practice was generally similar
between those who used paper formats of information and
those who used online or electronic formats (Table 5). Having
received training in acquiring systematic reviews through the
Cochrane Library and in critically appraising systematic
reviews, having easy access to the Internet, higher age and
(for those with access to the Internet or a personal computer
with a CD-ROM) being based in a facility with a nongovern-
mental organization as the operating authority increased the
likelihood of reporting that the use of research-based evi-
dence has led to concrete changes in the respondents’ profes-
sional practice. Practising in an urban setting and (for those
who reported using research-based evidence in paper format)
being a specialist physician decreased those odds.

Interpretation

In our survey of health care providers in 10 low- and middle-
income countries, we found that those who reported using
clinical practice guidelines in paper format or scientific jour-
nals from their own country in paper format had significantly
increased odds of reporting that the use of research-based evi-
dence has led to concrete changes in their professional prac-
tice. Also, as was found by Page and colleagues in a sample
of physicians from five developing countries,8 the proportion
of health care providers who reported that research performed
and published in their own country was likely to change their
clinical practice was higher than the proportion who reported
the same about research and publications from their region or

Table 2: Respondents’ views and activities related to improving their clinical practice (part 2 of 2) 

Defined clinical area; % (no.) of respondents* 

View/activity 
Total 

n = 1499 

Prevention  
of malaria 

n = 372 

Care of women  
seeking contraception 

n = 438 

Care of children 
with diarrhea 

n = 305 

Care of patients 
with tuberculosis 

n = 384 

More access to peers or networks 80.3 (1177/1465) 88.0 (322/366) 90.0 (379/421) 69.7 (207/297) 70.6 (269/381) 

Staffing- and equipment-related issues      

More training 89.2 (1314/1473) 94.5 (346/366) 93.7 (398/425) 87.7 (263/300) 80.4 (307/382) 

More or better equipment or supplies 88.3 (1299/1472) 93.2 (342/367) 91.3 (390/427) 83.8 (249/297) 83.5 (318/381) 

More feedback on staff performance 79.3 (1160/1462) 88.8 (325/366) 80.7 (335/415) 80.3 (241/300) 68.0 (259/381) 

Financial incentives (e.g., better pay) 75.6 (1118/1478) 82.2 (301/366) 71.1 (307/432) 74.8 (223/298) 75.1 (287/382) 

More staff 64.5   (942/1460) 82.5 (302/366) 47.8 (197/412) 72.2 (216/299) 59.3 (227/383) 

Environment-related issues      

Better physical environment 79.2 (1154/1458) 88.5 (324/366) 80.4 (333/414) 79.1 (235/297) 68.8 (262/381) 

Better security 79.1 (1162/1469) 88.8 (325/366) 90.6 (383/423) 62.8 (187/298) 69.9 (267/382) 

Note: NGO = nongovernmental organization. 
*Unless stated otherwise. 
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from high-income countries. Given the salience and influence
of locally conducted or published research, we believe there
is a need for increased investments in local research, or at
least in locally adapted publications of research-based evi-
dence from other settings.
We found that the proportion of health care providers who

reported having easy access to the Internet was low. Given
that such access was a significant factor in whether research-

based evidence led to concrete changes in clinical practice,
we believe that efforts to increase Internet access in clinical
settings need to be renewed. In the interim, access to paper-
based clinical practice guidelines and other sources of infor-
mation on which many providers currently rely should not be
diminished. These two approaches could be accompanied by
more proactive strategies for supporting the use of research-
based evidence. If they are undertaken on a sufficiently large

Table 5: Factors associated with the likelihood that the use of research-based evidence led to concrete changes in professional 
practice* 

  Source of evidence; adjusted OR (95% CI)‡ 

Factor† 
Paper 

n = 1439 
Online§ 
n = 758 

Used or read particular sources of evidence     

Clinical practice guidelines, protocols or decision-support tools 1.54 (1.03–2.28) 1.07 (0.50–2.30) 

Cochrane Library – 0.98 (0.50–1.92) 

Scientific journals from high-income countries 1.33 (1.00–1.79) 1.33 (0.86–2.03) 

Scientific journals from own country 1.70 (1.26–2.28) 1.33 (0.70–2.52) 

Summaries of articles, reports and reviews from public and  
not-for-profit health organizations 

1.28 (0.93–1.77) 1.22 (0.79–1.88) 

Views and activities related to improving clinical practice     

Research performed in own country is of above average or 
excellent quality 

1.93 (1.16–3.22) 1.66 (1.14–2.41) 

Trusts somewhat or completely a systematic review of randomized 
controlled double-blind trials 

1.59 (1.08–2.35) 1.66 (0.92–2.98) 

Is working with researchers or research groups to improve clinical 
practice or the quality of working life 

1.41 (0.98–2.05) 1.77 (1.11–2.82) 

Higher quality of available research is important or very important 
to improve own work 

1.08 (0.62–1.88) 0.98 (0.45–2.17) 

Individual and practice characteristics     

Training received (since last degree) in acquiring systematic reviews 
through the Cochrane Library 

3.14 (1.97–5.01) 3.56 (1.54–8.21) 

Training received (since last degree) in critically appraising 
systematic reviews 

2.16 (1.36–3.41) 2.03 (1.25–3.30) 

Easy access to personal computer with CD-ROM 0.90 (0.54–1.52) 0.85 (0.47–1.53) 

Easy access to Internet 1.90 (1.19–3.02) 1.67 (1.03–2.70) 

Able to read and write in English well or very well 1.11 (0.75–1.64) 1.14 (0.77–1.71) 

Age** 1.23 (1.05–1.44) 1.28 (1.05–1.57) 

Age squared** 0.998 (0.996–0.999) 0.997 (0.995–0.9997) 

Sex, male 0.79 (0.56–1.11) 0.78 (0.42–1.46) 

Specialist physician  0.58 (0.38–0.89) 0.58 (0.31–1.08) 

Time allocated to research†† 1.01 (0.99–1.03) 1.01 (0.99–1.03) 

Master’s or doctorate degree 0.91 (0.50–1.64) 0.89 (0.36–2.20) 

Based in a facility or practice with an NGO as the operating authority 1.36 (0.92–2.00) 1.58 (1.24–2.03) 

Located in urban setting 0.68 (0.51–0.91) 0.62 (0.42–0.91) 

Based in a hospital 1.28 (0.81–2.02) 1.38 (0.71–2.70) 

Note: CI = confidence interval, NGO = nongovernmental organization, OR = odds ratio. 
*Robust standard errors were adjusted for 10 clusters (i.e., country). All regression models included health domains and country dummies (tuberculosis and 
Tanzania are the reference domain and country). 
†Unless stated otherwise, all variables are dichotomous. 
‡Each odds ratio was mutually adjusted for all other variables in the table. 
§Excluding respondents who did not have access to the Internet or a personal computer with a CD-ROM. Sources of information are electronic/online. 
**Entered in regression models as continuous variables measured in years. 
††Entered in regression models as continuous variable measured in percent of time. 
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scale and evaluated rigorously, robust conclusions could be
drawn about their impact on clinical practice.
Others have shown that health care providers in high-

income countries and in one low-income country had much
better access to printed sources of research-based evidence than
to online or electronic sources.11,34–36 We found that about half of
the respondents in our study reported having used the following
sources of evidence in paper formats over the 12 months before
the survey: clinical practice guidelines, scientific journals from
their own country, and articles, reports and reviews from public
and not-for-profit health organizations. Previous studies have
found that scientific journals are among the least useful sources
of information for health care pro viders in practice,34,36,37 yet
they have been previously reported by health care providers in
high-income countries as being an important influence on their
clinical practice.6,11,38 Printed educational materials, when com-
pared with no intervention, were found to improve process out-
comes slightly, but not patient  outcomes.39

Limitations
Our study has three limitations worth noting. First, as is the
case with most research that relies on self-reported question-
naires, social desirability bias (when respondents provide
socially desirable answers) cannot be ruled out. Responses
may represent either true beliefs and behaviours or percep-
tions about what respondents thought we wanted to hear, or a
combination of both. However, because of the positive nature
of most questions asked, and the low reported frequencies of
some behaviours that are believed to be beneficial (e.g., use
of the Cochrane Library, trust in systematic reviews of ran-
domized controlled trials), we are reasonably confident that
reported data were not overly inflated upward. In addition,
self-reports of current behaviours can tell us where the most
room for improvement is, regardless of whether responses tap
into actual behaviours or a social desirability bias. Biased
responses are presumably based on providers’ awareness and
knowledge of what they think we want them to say, with the
added constraint that in some domains they may be concerned
that they could be questioned further. Second, linguistic or
cultural differences may have affected respondents’ interpre-
tation of select questions. Third, the small samples of health
care providers surveyed in our study cannot be assumed to be
representative of all health care providers practising in the
four clinical areas in the 10 countries. As such, future surveys
such as this one should be conducted using representative
samples in order to enhance generalizability.

Conclusion
Our findings indicate that locally conducted or published
research plays an important role in changing the professional
practice of health care providers surveyed in low- and  middle-
income countries. Increased investments in local research, or
at least in locally adapted publications of research-based evi-
dence from other settings, are thus needed. Access to the
Internet was viewed as a significant factor in whether
research-based evidence led to concrete changes in clinical
practice; however, few health care providers reported having
easy access to the Internet. Therefore, efforts to improve

Internet access in clinical settings need to be accelerated. In
the interim, access to paper-based clinical practice guidelines
and other sources of information on which many providers
currently rely should not be diminished.
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