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The oral health of Indigenous children of Canada (First Nations, Inuit,
and Métis) and the United States (American Indian, Alaska Native) is a
major child health issue: there is a high prevalence of early childhood
caries (ECC) and resulting adverse health effects in this community, as
well as high rates and costs of restorative and surgical treatments
under general anesthesia. ECC is an infectious disease that is influ-
enced by multiple factors, including socioeconomic determinants, and
requires a combination of approaches for improvement. This state-
ment includes recommendations for preventive oral health and clinical
care for young infants and pregnant women by primary health care
providers, community-based health-promotion initiatives, oral health
workforce and access issues, and advocacy for community water flu-
oridation and fluoride-varnish program access. Further community-
based research on the epidemiology, prevention, management, and
microbiology of ECC in Indigenous communities would be beneficial.
Pediatrics 2011;127:1190-1198

Indigenous children of Canada (First Nations, Inuit, and Métis) and the
United States (American Indian, Alaska Natives) face many health dispari-
ties compared with the general American and Canadian populations. Oral
health disparities for Indigenous children exemplify many of the inequities
and the major need for health promotion, disease prevention, and early
care services in these communities. Various organizations have provided
guidelines on health promotion, disease prevention, and early visits for
dental care; however, the severity of dental disease and the barriers to
care in Indigenous communities require special consideration.

Early childhood caries (ECC) is defined as the presence of tooth decay
that involves any primary tooth in a child younger than 6 years.! Also
referred to as early childhood tooth decay in the vernacular (and for-
merly called baby-bottle tooth decay), the term ECC better reflects that
the disease process is much more complex and involves transmission
of infectious bacteria, dietary habits, and oral hygiene. ECC is an infec-
tious disease; Streptococcus mutans is the most dominant causative
organism. The causative triad for caries includes the presence of car-
iogenic bacteria, diet (exposure to fermentable carbohydrate), and
host susceptibility (integrity of tooth enamel). ECC has been termed the
most prevalent pediatric infectious disease and the most common
chronic disease of children.?

The effects of ECC go beyond the oral cavity and influence overall child-
hood health and well-being, which are already compromised for many
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Indigenous children. ECC has been as-
sociated with other infectious dis-
eases, such as respiratory tract infec-
tions and acute otitis media, in the first
year of life, but the relationships are
weak and may indicate common risk
factors.® When left to progress, ECC
can become painful and result in al-
tered chewing, eating, and sleeping
patterns in addition to potential
growth restriction.s Early tooth loss as
a result of ECC may result in speech
difficulties and associated self-esteem
issues because of altered appearance.
Children with ECC are known to be at
increased risk of decay in both pri-
mary and permanent dentition and
may also experience malalignment
and crowding of permanent teeth that
result in poor bite.* Dental caries has
also been associated with obesity in
children from low socioeconomic sta-
tus, possibly from common risk fac-
tors.®> The other consequence of more
severe ECC is that it frequently re-
quires extensive treatment under gen-
eral anesthesia—a procedure all too
common among Indigenous children.®

ORAL HEALTH STATUS IN
INDIGENOUS GHILDREN

The poor oral health of Indigenous chil-
dren in Canada and the United States
is a major public health issue. In some
Canadian Indigenous communities, the
prevalence of ECC exceeds 90%.4 Simi-
larly, in the United States, the dispari-
ties in oral health for Indigenous chil-
dren are significant and may be
increasing. A 1999 Indian Health Ser-
vices (IHS) survey of 2663 American In-
dian/Alaskan Native (AI/AN) children
between 2 and 5 years of age revealed
that 68% had untreated decay, which is
more than 3 times greater than the
rate found in children from the Na-
tional Health and Nutrition Examina-
tion Survey (19%).” The same survey
revealed that 60% of preschool-aged
Al/AN children had severe ECC consti-
tuted by decay on a maxillary incisor or

PEDIATRICS Volume 127, Number 6, 4456 804 ed from www.aappublications.org/news by guest on November 2, 2021

6 or more decayed teeth. When com-
pared with a similar survey in 1991, a
statistically significant increase in the
number of decayed, missing, and filled
teeth was found in Al/AN children.”

One of the major consequences of
more severe ECC is the need for pedi-
atric dental surgery under general an-
esthesia with the related economic
burdens of health care fees and trans-
portation and accommodation costs
for families from remote communities
to urban centers.® In addition to the po-
tential health risks of general anesthe-
sia, the benefits of rehabilitative treat-
ment under general anesthesia may
be short-lived, because relapse and re-
current decay are common if proper
oral hygiene behaviors are not main-
tained postoperatively.®'% The reliance
on and necessity for operative treat-
ment of ECC is evidenced by the fact
that pediatric dental surgery is the
most common outpatient surgical pro-
cedure in many Canadian pediatric
hospitals,'' and wait times are sub-
stantial.’?'s Results of recent studies
also suggest that a significant number
of First Nations children with dental
caries require repeat dental proce-
dures under general anesthesia.b

RISK FACTORS FOR ECC

There are a multitude of risk factors
associated with EGC; however, the sin-
gle greatest risk factor for ECC is being
poor.™ Unfortunately, Indigenous chil-
dren in the United States and Canada
face poverty rates more than double
those of the general population; ap-
proximately 52% of Canadian First Na-
tions children live in poverty,'>'8 and
36% of US AI/AN children overall and up
to 60% of children of single parents
who reside on reservations live in
poverty.'”

The infectious disease model of caries
indicates the influence of poverty,
household crowding, family size, nutri-
tion, health behaviors, parenting
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practices, and other risk factors. An
association is found between parents’
oral health status and the oral health
status of their infants.'® Dietary factors
influence the availability of ferment-
able carbohydrates required for car-
ies formation but also influence host
susceptibility, because primary tooth
enamel development is influenced by
prenatal and early infant nutrition.”
Among American Indigenous popula-
tions, ECC has been found to be associ-
ated with parenting practices such as
prolonged use of the bottle or training
cups with sugar-containing drinks and
a high frequency of sugary snacks per
day."®2 Environmental tobacco smoke
and maternal smoking status also
have been associated with increased
risk of caries among children 2425

PREVENTION STRATEGIES

Restorative or surgical treatment of
ECC is challenging and costly for chil-
dren, but especially so for those from
remote communities, and is unlikely to
solve dental disease in Indigenous
communities. Disease prevention is
likely to be the most cost-effective al-
ternative and the best long-term solu-
tion to oral health problems in these
communities.?8 Primary prevention of
dental disease not only preserves
healthy teeth but also decreases the
current tremendous demand for re-
storative and surgical care. With ECC
being a result of the interplay of oral
bacteria, substrate, and host as well
as family, economic, and social condi-
tions, health-promotion strategies that
emphasize community development
and address the determinants of
health are required along with strate-
gies that focus on disease preven-
tion.2728 This will take collaboration
among Indigenous communities; den-
tal, primary care, and public health
practitioners; and decision-makers,
policy-makers, and researchers in-
volved with young children.
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Oral Health Promotion

Oral health promotion, like overall
health promotion, should be part of a
total healthy-living strategy, because
many health disparities have similar
underlying issues, such as socioeco-
nomic challenges, food availability and
costs of nutritious choices in remote
communities, exposure to environ-
mental tobacco smoke, and unaccept-
ably low rates of breastfeeding and nu-
tritious food awareness, access, and
availability.

Disease Prevention

The first dental experience for many
Indigenous children is for dental treat-
ment resulting from caries rather than
for preventive care. In fact, regular
dental visits are not the norm for many
Indigenous children.?® Perceptions
that deciduous teeth are not important
and the acceptance that ECC and den-
tal surgery are inevitable parts of
childhood can be a barrier to adopting
available prevention strategies. 2930
These barriers may be reduced by in-
creasing awareness of the importance
of oral health to the overall well-being
of the child; of the consequences of
poor oral health, including the risks of
general anesthesia; and that ECC is a
potentially preventable disease.

ECC prevention should start during the
prenatal period, progress through
the perinatal period, and continue with
the mother and infant within the con-
text of the family and during preschool
programs.5'$2 Given the evidence for
vertical transmission of cariogenic
bacteria, primarily from mother to
child, involving pregnant women in
oral health screening, dental treat-
ment, and education on oral health hy-
giene and bolstering their nutrition
along with the use of fluoride tooth-
paste are strategies that can assist in
the prevention or delay of ECC.5' Recent
guideline documents support the
safety of dental care in pregnancy to
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reduce or delay EGC in infants.33735 Pre-
natal visits may also provide an oppor-
tunity to build awareness of the impor-
tance of oral health for mothers and
their infants.

Fluoride

Many national and international orga-
nizations, agencies, and governments,
including the World Health Organiza-
tion, the US Surgeon General, the Cen-
ters for Disease Control and Preven-
tion, Health Canada, the American
Dental Association, the American Acad-
emy of Pediatric Dentistry, the Cana-
dian Dental Association, the Canadian
Academy of Pediatric Dentistry, the
American Academy of Pediatrics, and
the Canadian Paediatric Society,
strongly endorse the use of fluorides
for the prevention and control of car-
ies. Fluoride use is recognized by the
American Dental Association, Ameri-
can Academy of Pediatric Dentistry,
and Canadian Dental Association as a
safe and highly effective strategy for
preventing and controlling caries.3—40
Multiple products provide fluoride. Ef-
fectiveness may require adherence
(eg, toothpastes) or access to dental
care or funding (eg, fluoride varnish).

Water fluoridation is seen as effective
and inexpensive, does not require daily
adherence, and promotes equity, be-
cause it benefits everyone regardless
of socioeconomic status.2*' The World
Health Organization has reported that
fluoridation has substantial advan-
tages, especially for high-risk groups,
when it is culturally acceptable and
technically feasible.*2 A recent unpub-
lished study performed in Alaskan
communities revealed a reduction in
caries of 30% to 50% with community
fluoridation, even when other risk fac-
tors were accounted for (Michael
Bruce, Arctic Investigations Program,
Centers for Disease Control and Pre-
vention, verbal communication, June 6,
2009). In North America, there is wide

disparity in the access to water fluori-
dation. It is estimated that 45% of Ca-
nadians benefit from access to fluori-
dated water,*® whereas in 1998, less
than 10% of First Nations people who
lived on reservations had access to flu-
oridated water.#* In 2006, 69% of US
residents were served with commu-
nity water fluoridation.* The role of
public controversy in hindering the
uptake of water fluoridation in Indig-
enous communities has not been
documented.

Topical fluorides have been found to be
effective in preventing caries. A Co-
chrane Collaboration review revealed
that fluoride varnish substantially re-
duces tooth decay in both primary and
permanent teeth.*8 A randomized con-
trolled trial of fluoride varnish offered
at least 2 times per year in Indigenous
communities in northern Ontario, Can-
ada, revealed an 18% reduction in the
2-year mean caries increment in par-
ticipating Indigenous children and an
adjusted odds ratio for caries inci-
dence of nearly 2 times higher in the
control group than in the fluoride-
varnish group.*’ Lawrence et al sug-
gested that the costs of fluoride var-
nish, although small, can be reduced
and access could be improved through
the expansion of providers of fluoride-
varnish applications to include other
health workers such as dental hygien-
ists, dental therapists, dental assis-
tants, and primary health care provid-
ers such as public health nurses,
physician assistants, and other com-
munity health workers trained to ad-
minister fluoride varnish.*” In more
than 140 Canadian First Nations com-
munities participating in the Chil-
dren’s Oral Health Initiative program,
dental professionals and trained aides
apply fluoride varnish.*® Similar initia-
tives exist in the United States; 37
states provide primary care provider
reimbursement for preventive oral
health services, including fluoride-
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varnish application, to Medicaid-
eligible children younger than 3 years
during well-child visits (Amos S. Dein-
ard, Department of Pediatrics, Univer-
sity of Minnesota [Minneapolis, MNI,
verbal communication, November 22,
2009).#° The application of fluoride var-
nish at the conclusion of “well-child”
visits but before vaccinations at an IHS
pediatric clinic was believed to be an
effective way of reaching more Al/AN
children® IHS considers 4 or more
topical applications of fluoride varnish
between 9 and 24 months of age as
best practice for children involved
with Head Start programs.®’

According to the American Academy of
Pediatric Dentistry, the Canadian Den-
tal Association, the American Academy
of Pediatrics, and the Canadian Paedi-
atric Society, fluoride supplements are
appropriate for children at high risk of
dental caries and may be necessary if
the patient is not receiving adequate
fluoride from other sources such as
water and toothpaste.~% Most Indige-
nous children fit into the high dental-
caries-risk category, and few Canadian
Indigenous communities have access
to fluoridated drinking water. How-
ever, adherence can be an issue with
supplements, especially by children at
greatest risk, and the authors of a re-
cent systematic review of fluoride sup-
plementation concluded that the evi-
dence for the prevention of caries in
primary teeth is weak and inconsis-
tent5? Health Canada’s First Nations
and Inuit Health does not recommend
fluoride supplementation for First Na-
tions children but instead puts more
emphasis on oral hygiene, fluoride var-
nish, and fluoridated toothpaste (P.
GCooney, BDS, Chief Dental Officer,
Health Canada [Ottawa, Ontario, Can-
adal, verbal communication, March 23,
2010) 53

Canadian Dental Association and
American Academy of Pediatric Den-
tistry guidelines support the use of
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fluoridated toothpaste twice daily; they
suggest that children (2—5 years of age
in the American Academy of Pediatric
Dentistry guideline and 3—6 years of
age inthe Canadian Dental Association
guideline) be assisted during brushing
and use a small amount (eg, green
pea—sized portion) of fluoridated
toothpaste and that infants (younger
than 2 years in the American Academy
of Pediatric Dentistry guideline and
younger than 3 years in the Canadian
Dental Association guideline) have
their teeth brushed by an adult using a
minimal amount or rice grain—sized
portion of fluoridated toothpaste, es-
pecially for children at high risk of den-
tal caries.®"%8 Because of the high risk
of dental caries in Indigenous children,
supervised use of fluoridated tooth-
paste for Indigenous children starting
at the first tooth eruption should be
encouraged.

Sealants

Sealants have traditionally been used on
occlusal tooth surfaces to protect pits
and fissures from dental caries. Results
of recent reviews have indicated that
there is agreement that in populations at
high risk of dental caries, such as First
Nations and Inuit populations, all chil-
dren should receive sealants, and some
literature supports the placement of
sealants on both primary and perma-
nent molars.54% However, the use of seal-
ants for primary teeth may need to be
promoted, because some dental profes-
sionals consider sealants for permanent
teeth only.

ACCESS TO EARLY ORAL HEALTH
CARE AND THE ROLE OF PRIMARY
HEALTH CARE PROVIDERS

A measure of the geographic and
workforce barriers to ECC prevention
and care is the 1999 survey of oral
health in Al/AN, which revealed that
68% of AlI/AN children 2 to 5 years of
age had untreated caries, compared
with just 19% of US children as a
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whole’® In the face of this ECC epi-
demic in AI/AN communities, there are
severe dental workforce shortages.
The ratio of dentists per person is
1:2800 for AI/AN communities com-
pared with the US average of 1:1500.%
This situation is unlikely to improve in
the near future, because the IHS va-
cancy rate for dentists is higher than it
has been for many years and is cur-
rently at 24% despite recruitment ef-
forts.” Innovative approaches for
recruitment and human resource
planning is required, including the
expanded roles of other members of
the dental health team and other pri-
mary care providers in oral health
with a focus on the delivery of pre-
ventive strategies.

A number of professional associa-
tions, including the American Academy
of Pediatric Dentistry, the Canadian
Dental Association, the American Acad-
emy of Pediatrics, and the Canadian
Paediatric Society, have called for
comprehensive dental health care
through dentists and an oral health ex-
amination for infants within 6 months
after the first tooth erupts or by 12
months of age.5¥% A lack of access to
dental care contributes to the oral
health disparities experience by Al/
ANS0 and Canadian Indigenous chil-
dren. Unfortunately, many dentists and
primary care providers are still un-
aware of these new recommendations
or are hesitant to examine and treat
very young patients because of inade-
quate education ortraining, which lim-
its access to early preventive care by
high-risk populations.8" Inadequate
numbers of dentists and the chal-
lenges of recruiting and retaining
dentists in IHS clinics, tribal health fa-
cilities, and remote Indigenous com-
munities cause significant issues for
access. In some Indigenous communi-
ties, other members of the oral health
team provide components of a com-
prehensive oral health program
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supported by dentists. Health Can-
ada supports training and utilization
of dental therapists for First Nations
communities.*® Dental therapists are
commonly used in northern commu-
nities in some Ganadian provinces
and territories, and more recently, a
dental health aide program has
evolved in Alaska. The effective use of
appropriate dental health aides is
seen by some in the American Dental
Association as key to improving the
oral health of Alaska Native people,?
but there is some disagreement on
the extent of the roles and scope of
practice of the various types of den-
tal health aides.

Primary care providers (eg, pediatri-
cians, family physicians, nurse practi-
tioners, community health nurses,
physician assistants) in various Indig-
enous communities in North America
are in unique positions to complement
the work of dental health profession-
als. These health care providers often
are afforded the opportunity to exam-
ine young children long before they are
seen by dental personnel. In many In-
digenous communities, well-infant, in-
fant health, and immunization clinics
are provided on a regular basis
through community health nurses and
physicians. These providers have an
opportunity to emphasize the impor-
tance of good oral health practices as
part of their overall health-promotion
activities. In addition, they may be able
to provide oral health screening for in-
fants and young children and arrange
referrals to dental health profession-
als. The American Academy of Pediat-
rics, through its Oral Health Initiative,
has developed training programs for
children’s oral health to integrate
these concepts into routine pediatric
care.82This training helps complement
the current American Academy of Pedi-
atrics policy statements on oral health
for children.9.58
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ORAL HEALTH RECOMMENDATIONS
FOR INDIGENOUS COMMUNITIES*

Clinical Gare

® ECC should be considered an infec-
tious disease that is influenced by a
variety of factors including socio-
economic conditions, parenting
practices, and maternal and infant
nutrition.

e Farly childhood oral health should
be included as part of overall child-
hood health and well-being.

® (Oral health should be discussed
during well-child care visits by us-
ing motivational interviewing and
anticipatory guidance on oral hy-
giene and diet for the parents and
caregivers of infants and children.

® Supervised twice-daily use of fluori-
dated toothpaste should be pro-
moted for all Indigenous and other
high-risk children after the first
tooth has erupted (rice grain—sized
portion of toothpaste for infants
and pea-sized portion for children).

e Community health nurses, family
physicians, or pediatricians should
perform oral health screening dur-
ing early childhood health assess-
ments and provide referrals as
needed to dental health providers.

® Women in Indigenous communities
should be provided the access to re-
ceive preconception and prenatal
screening for oral health, anticipa-
tory guidance for oral health and hy-
giene, and referral for dental care if
required.

® Primary care providers should be
aware of the access to fluoride in
the drinking water for the various
Indigenous communities in their
service area.

*See Appendices 1-3 for evidence grades for the
recommendations.

Community-Based Promotion
Initiatives

® (Change should be promoted in In-
digenous communities to alter
practices of frequent consumption
of sugar-containing drinks and sug-
ary snacks through education and
improving the selection of foods
available in the communities.

e Community-based activities should
be used to emphasize the impor-
tance of oral health forthe pregnant
woman and her infant(s).

Workforce and Access Issues

® Farly accessto dental health profes-
sionals (to establish a dental home)
should be provided by 12 months of
age to provide the full range of oral
health-promotion and interceptive
disease-prevention services.

e All Indigenous children should have
accesstothe evidence-based sched-
ule for fluoride varnish and an as-
sessment to determine the need for
sealant placement on deep grooves
and fissures on primary teeth. Alter-
native health or child care profes-
sionals and dental auxiliaries (or
trained lay child care workers such
as early childhood development
workers) should be used to ensure
access to fluoride-varnish pro-
grams. Fluoride varnish can be pro-
vided as part of a regular child
health clinic program (well or sick
visit) by trained health auxiliaries,
community health workers, family
physicians, or pediatricians. When
specific programs are available, par-
ticipation should be encouraged.

e (ral health services should be pro-
vided to pregnant women in Indige-
nous communities to get their teeth
cleaned and examined and to have
any needed periodontal and dental
work performed before their infant
is born.

® Roles that other dental health and
primary health care providers can
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assume should be considered in
areas where it is difficult to re-
cruit and retain an adequate num-
ber of dentists to provide oral
health services and promote an
early dental visit by the first year
of life.

Adequate cultural competency
training opportunities should be
provided for dentists, dental hygien-
ists, therapists, and assistants to
work in Indigenous communities.
Advocate for increased representa-
tion of Indigenous people in oral
health professions.

Oral health training should be incor-
porated into pediatric and family
medicine residency programs.

Advocacy

® [ndigenous communities should be
provided with information on water
fluoridation, and opportunities for
fluoridation (capital and mainte-
nance costs and training for opera-
tors) of the community drinking wa-
ter should be advocated within and
for Indigenous communities.

® Appropriate funding for access to
fluoride-varnish programs and for
other oral health prevention and
treatment services to Indigenous
populations should be advocated.
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® Further community-based partici-
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ogy, prevention, management, and
microbiology of ECC in Indigenous
communities and EGC-prevention
projects should be supported.
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APPENDIX 1 Levels of Evidence and Grade of Recommendations for Individual-Level “Clinical/Prevention” Recommendations

Recommendation

Canadian Task Force
on Preventive Health

US Preventive
Services Task Force®

Care®
Grade Level of Grade Level
Certainty of Evidence

Use motivational interviewing and anticipatory guidance on oral hygiene and diet for the parents and B Moderate B II-3
caregivers of infants and children

Promote the supervised use of fluoridated toothpaste for all Indigenous and other high-risk children after A High A |
the first tooth has erupted (“smear” of toothpaste for infants and pea-sized amount for children)

Community health nurses, family physicians, or pediatricians should perform oral health screening B Moderate B 1I-3
during child health assessments and provide referrals as needed to dental health providers

Provide women with preconception and prenatal screening for oral health, anticipatory guidance for oral B Moderate B |
health and hygiene, and referral for dental care if required

Ensure that all Indigenous children have access to (1) the series of fluoride varnish and (2) an A Moderate A II-1
assessment to determine the need for sealant placement on deep grooves and fissures A High A |

APPENDIX 2 Grades of Recommendations

Grade

US Preventive Services Task Force®s

Canadian Task Force on Preventive Health Care®

A
B

High certainty that the net benefit is substantial

High certainty that the net benefit is moderate or there is moderate certainty
that the net benefit is moderate to substantial.

Recommends against routinely providing the service. There may be
considerations that support providing the service in an individual patient.
At least moderate certainty that the net benefit is small.

Recommends against the service. Moderate or high certainty that the service
has no net benefit or that the harms outweigh the benefits.

Current evidence is insufficient to assess the balance of benefits and harms.
Balance of benefits and harms cannot be determined.

Good evidence to recommend
Fair evidence to recommend

Existing evidence is conflicting and does not allow to make a
recommendation for or against; however, other factors
may influence decision-making.

Fair evidence to recommend against the action.

Insufficient evidence (in quantity or quality) to make a
recommendation; however, other factors may influence
decision-making.

APPENDIX 3 Levels of Evidence/Certainty Regarding Net Benefit

US Preventive Services Task Force®

Canadian Task Force on Preventive Health Caref*

Level of Description Level of Description
Certainty Evidence
High Evidence usually includes consistent results from well-designed, well-conducted | Evidence obtained from at least 1 properly
studies in representative primary care populations. These studies assess the randomized trial
effects on health outcomes. This conclusion is unlikely, therefore, to be II-1 Evidence obtained from well-designed controlled
strongly affected by the results of future studies. trial without randomization
Moderate  The evidence is sufficient to determine the effects of the service on health -2 Evidence obtained from well-designed cohort or
outcomes, but confidence in the estimate is constrained by factors such as case-controlled analytic studies, preferably
Number, size, or quality of studies II-3 from >1 center or research group
Inconsistency of findings across studies Evidence obtained from comparisons between
Limited generalizability of findings times and places, with or without the
Lack of coherence in the chain of evidence intervention; dramatic results in uncontrolled
As more information becomes available, the magnitude or direction of the observed experiments could also be included in this
effect could change, and this change may be large enough to alter the category
conclusion
Low The available evidence is insufficient to assess effects on health outcomes. Evidence Il Opinions of respected authorities based on
is insufficient because of clinical experience, descriptive studies, or
Limited number or size of studies reports of expert committees
Important flaws in study design/methods
Inconsistency of findings across studies
Gaps in the chain of evidence
Findings not being generalizable
Lack of information on important health outcomes
More information may allow estimation of effects of health outcomes.
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