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ABSTRACT

Background A dietetic consultation is a structured process aimed at supporting indi-
vidual patients to modify their dietary behaviors to improve health outcomes. The body
of evidence on the effectiveness of nutrition care provided by dietitians in primary
health care settings has not previously been synthesized. This information is important
to inform the role of dietitians in primary health care service delivery.

Objective The aim of this systematic review was to evaluate the evidence of the
effectiveness of individual consultations provided exclusively by dietitians in primary
care to support adult patients to modify dietary intake and improve health outcomes.
Study design ProQuest Family Health, Scopus, PubMed Central, Medline, the Cumu-
lative Index to Nursing and Allied Health Literature, and Cochrane databases were
searched for English language systematic reviews or randomized controlled trials
published before October 2016. The key terms used identified the provision of nutrition
care exclusively by a dietitian in a primary health care setting aimed at supporting adult
patients to modify dietary behaviors and/or improve biomarkers of health. In-
terventions delivered to patients aged younger than 18 years, in hospital, via telephone
only, in a group or lecture setting, or by a multidisciplinary team were excluded. The
methodologic quality of each study was appraised using the Cochrane Risk of Bias tool
and the body of evidence was assessed using the Academy of Nutrition and Dietetics
Evidence Analysis Manual.

Main outcome measures Outcomes included the effectiveness of dietetic in-
terventions in terms of anthropometry, clinical indicators, and dietary intake. A statis-
tically significant between-group difference was used to indicate intervention
effectiveness (P<0.05).

Results Twenty-six randomized controlled studies met eligibility criteria, representing
5,500 adults receiving dietetic consultations in a primary care setting. Eighteen of 26
included studies showed statistically significant differences in dietary, anthropometric,
or clinical indicators between intervention and comparator groups. When focusing
specifically on each study’s stated aim, significant improvements favoring the inter-
vention compared with control were found for the following management areas: gly-
cemic control (four out of four studies), dietary change (four out of four studies),
anthropometry (four out of seven studies), cholesterol (two out of eight studies), tri-
glycerides (one out of five), and blood pressure (zero out of three) studies.
Conclusions Dietetic consultations for adults in primary care settings appear to be
effective for improvement in diet quality, diabetes outcomes (including blood glucose
and glycated haemoglobin values), and weight loss outcomes (eg, changes in weight and
waist circumference) and to limit gestational weight gain (Grade II: Fair evidence).
Research evaluated in this review does not provide consistent support for the effec-
tiveness of direct dietetic counseling alone in achieving outcomes relating to plasma
lipid levels and blood pressure (Grade III: Limited evidence). Therefore, to more effec-
tively control these cardiovascular disease risk factors, future research might explore
novel nutrition counseling approaches as well as dietitians functioning as part of

multidisciplinary teams.
J Acad Nutr Diet. 2017;117:1941-1962.
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UTRITION-RELATED CHRONIC DISEASES SUCH AS

obesity, cardiovascular disease (CVD), and type 2

diabetes mellitus place an increasingly significant

burden on population health and health care sys-
tems.! Given the ability of dietary modification to improve
biomarkers of chronic disease, dietary behavior change is
recognized as a first-line approach to optimal management of
chronic disease.>”” Referral to nutrition and dietetics practi-
tioners is recommended, in particular, to dietitians>® because
they are the only members of the health workforce specif-
ically trained in facilitating dietary behavior change by
providing nutrition care.’ Dietetics workforces have grown
considerably in developed countries, including the United
States, the United Kingdom, and Australia,'®'* increasing the
opportunity for dietitians to contribute to improvements in
the health behaviors of populations.

An aim of dietetic consultations is to assist individual pa-
tients to modify dietary behaviors to improve health out-
comes. Dietetic consultations follow the structured Nutrition
Care Process of nutrition assessment, nutrition diagnosis,
nutrition intervention, and nutrition monitoring and evalua-
tion.° The primary health care sector is a key provider of di-
etetic consultations, with significant growth occurring in this
area.'®™ Primary health care refers to care delivered as a first
point of contact, outside of the acute care setting of a hospital,
usually delivered by individual consultations between pa-
tients and health professionals.'® A systematic review of ran-
domized controlled trials (RCTs) investigating dietary
interventions in primary health care found patient adherence
to be low and concluded the interventions were unlikely to be
cost-effective.'® However, the interventions included in the
review were broad in nature and did not limit the inclusion of
studies based on the health professional’s background.
Another systematic review of RCTs found that nutrition care
provided by any health professional, including dietitians, had
the potential to support improvements in dietary behaviors of
patients.”” However, the interventions under review were
multidisciplinary. It was not possible to determine the effec-
tiveness of nutrition care provided by dietitians alone in either
review. Although guidelines strongly support the role of di-
etitians in multidisciplinary teams for CVD risk reduction,
weight management, and health promotion,®”” it is important
to the profession to provide evidence for the effectiveness of
dietitians independent of multidisciplinary teams.

The literature investigating the effectiveness of nutrition
care provided exclusively by dietitians in primary health care
has not previously been synthesized. Such evidence has the
potential to inform dietetics practice in the expanding area of
primary health care.!'®!*!8 The aim of this study was to crit-
ically appraise the body of evidence on the effectiveness of
individual consultations with dietitians in primary health
care settings to support dietary modification and improve-
ments in anthropometric and clinical indicators. Systematic
reviews of RCTs and RCTs comparing individualized nutrition
care (ie, dietetic consultations) provided to adults by di-
etitians in primary health care settings, to usual, minimal, or
no care were evaluated.

METHODS

A systematic review was conducted following preferred
reporting items for systematic reviews and meta-analyses
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EXAMPLE SEARCH STRATEGY (September 2015)
Source: Medline (Ovid)

1. ‘patient’ or ‘client’ or ‘client-centred’ or ‘participant’ or
‘adult’

2. ‘dietitian’ or ‘dietetic’

3. ‘consult*’ or ‘referral’ or ‘practice’ or ‘counselling’ or
‘interview’ or ‘advice’ or ‘outpatient’ or ‘clinic’
1 and 2 and 3

5. Limit 4 to English language and humans and ‘all
adult (18 plus years)’

“Asterisk used in database search to capture multiple word
endings (eg, consult, consultation).

Figure 1. Example search strategy for systematic review of the
effectiveness of dietetic consultations in primary health care.

guidelines.”® Systematic reviews of RCTs and RCTs were
chosen to provide the highest possible level of evidence.

Search Strategy

A search of the peer-reviewed literature, supported by an
experienced health librarian, was conducted in September
2015 of the following databases: ProQuest Family Health,
Scopus, PubMed Central, Medline, the Cumulative Index to
Nursing and Allied Health Literature, and Cochrane data-
bases. All studies with at least one search term in the title or
abstract from the following three categories were included
for consideration: patient OR client OR client-centred OR
participant OR adult AND dietitian OR dietetic AND consult”
OR referral OR practice OR counseling OR interview OR advice
OR outpatient OR clinic (see Figure 1 for example search
strategy). Cross-matching reference lists and forward citation
searching were conducted to identify additional studies for
consideration. Articles were limited to human beings, adults
(patients aged >18 years) and published in the English lan-
guage. No date restriction was applied. This same search
strategy was repeated in October 2016 to capture any rele-
vant studies published since September 2015.

Eligibility Criteria

Studies were selected using defined eligibility criteria ac-
cording to the patient population or problem, intervention
(treatment or test), comparison (group or treatment),
outcomes, and setting criteria as outlined in Figure 2.
Systematic reviews of RCTs and RCTs were included when
they had at least one intervention arm that examined the
provision of individualized nutrition care provided exclu-
sively by a dietitian and compared this with a control
group comprising minimal or usual care or no intervention
in a parallel group design (that included multiple-arm
trials). Studies needed to include a primary outcome
measure of chronic disease risk, including anthropometric
measurements, clinical indicators, or dietary intake. The
dietetic consultation was defined as at least one face-to-

*Asterisk used in database search to capture multiple
word endings (eg, consult, consultation).
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Domain Inclusion criteria

Population
primary health care setting

Adult patients (aged >18 y) who have received an individual face-to-face dietetic consultation within a

Intervention
care as the stated aim

Nutrition care consultation provided to an individual exclusively by a dietitian, with evaluation of dietetic

Comparator Usual care, where patients received usual medical care (not including nutrition care from another health
professional or health program); minimal care (nutrition-related print material, or a one-time general
nutrition seminar) or control (no intervention)

Outcome Anthropometric measures (weight, body mass index, waist circumference, waist-to-hip ratio, and skinfold

thickness); clinical indicators (blood pressure; serum measures, including cholesterol, triglycerides, and
sodium; and blood glucose measures); and dietary behavior change

Study design

Systematic reviews of randomized control trials and randomized control trials using parallel design

Figure 2. Summary of systematic review inclusion criteria of the effectiveness of individual dietetic consultations on health out-
comes according the preferred reporting items for systematic reviews and meta-analyses framework."®

face consultation aimed at supporting an individual patient
to modify their dietary behaviors and could include any or
all components of the Nutrition Care Process (ie, nutrition
assessment, nutrition diagnosis, nutrition intervention, and
nutrition monitoring and evaluation).® The interventions
were limited to adult patients due to the direct relation-
ship between patient and dietitian in the individualized
care model. Interventions delivered to patients in hospital,
via telephone only, in a group or lecture setting, or by a
multidisciplinary team were excluded.

Study Selection

The study selection process is illustrated in Figure 3. A quality-
control training procedure was conducted by the research
team on the first 250 abstracts of articles identified to ensure
consistency of coding between reviewers. Four members of
the team reviewed each of the 250 abstracts independently
and coded them as “exclude” when they did not meet the
criteria, including the ineligibility reason (applied in the
hierarchy of study design, intervention, population, or
outcome), or “retrieve” when the full text of the article was
desired (Figure 2). Agreement between reviewers was ob-
tained for the coding of 241 out of 250 abstracts (97%). Where
the coding differed, consensus was achieved through group
discussion. The remaining abstracts were divided between
two groups for independent duplicate coding. Full articles
were retrieved for all studies meeting the inclusion criteria or
requiring more information than was provided in the abstract
to inform a decision. There was strong agreement for exclu-
sion or retrieval for further review within both groups of
coders (k=0.751 and k=0.872, respectively). Disagreements
between coders were considered by a separate researcher and
resolved via group discussion. Reference lists from all sys-
tematic review articles retrieved but not included were cross-
checked to identify additional articles not captured in the
original search and subjected to identical abstract review.

Data Extraction

Data from all included articles were extracted independently
by two researchers using an electronic spreadsheet devel-
oped specifically for this review. Information extracted
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included country; stated aim; study design (RCT arms); eligi-
bility; setting; intervention arm description (duration and
intervention intensity); control arm description (usual, mini-
mal, or no care); participant characteristics (age, sex, weight,
body mass index [BMI], and common health conditions);
outcome measures; statistical methods; conclusions; and
study limitations (stated and perceived). Outcome measures
included anthropometry (weight, BMI, waist circumference,
waist-to-hip ratio, and skinfold thickness); clinical indicators
(blood pressure; serum measures, including cholesterol,
triglycerides, and sodium; and blood glucose measures); and
dietary behavior change. Evidence of effectiveness of in-
terventions was summarized as outcome measures signifi-
cantly better in the intervention group than the comparator at
the end of the intervention using an intention to treat (ITT)
approach where available. Differences in data extraction were
discussed as a group until consensus was achieved.

Summary Measures and Analysis

Mean difference, standard deviation (SD), and P value be-
tween the intervention and comparison for each outcome
variable over time were extracted or calculated when not
reported. If studies reported standard error or 95% Cls rather
than SD,?*?! SD was calculated using the method provided in
the Cochrane Handbook.?? Social Science Statistics online tool
for paired sample t test>® was used to calculate the P value
within each study group for studies not reporting the mean
difference over time.??2428 Where studies did not report
the between-group differences, mean difference (with SD)
and P value between the intervention and comparison for
each study was calculated using the Open Source Epidemio-
logic Statistics for Public Health version 3.03a online tool.?° A
statistically significant between-group difference was used to
indicate intervention effectiveness for dietary intake,
anthropometric measurements, and clinical indicators (sig-
nificance level was set at P<0.05). ITT data were used where
available.

Data Quality and Risk of Bias
Each study was independently assessed in duplicate using
the Cochrane risk of bias tool.?> Where ratings differed,
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M
Records identified Additional records Additional records
= through original identified through other identified through
2 database search sources: updated database
E (September 2015): Hand searching n=302 search (October 2016):
'-g n=4,627 n=579
3
A\ 4 \ 4 P
|
M Records after
duplicates removed
n=4,494
w Records excluded: #
‘e Not an eligible study design 3,925
@ Not an eligible intervention 334
A Not a population of interest 15
Records screened - Not an outcome of interest 0
based on abstracts " Other (language, no full text) 0
n=4,494
)
Full text articles excluded: #
> y Not an eligible study/design 109
= . Not an eligible intervention 64
o Full-text articles Not a lati fint t 4
ey R population of interes
fre assessed for eligibility > Not an outcome of interest 14
n=220 Not available in English/ 1
Unsuitable aim 2
3 Studies included in
s qualitative synthesis
2 n=26

Figure 3. Flow diagram of the literature search and filtering results for a systematic review of the effectiveness of individual dietetic

consultations on health outcomes.

researchers discussed the study until agreement was
reached. Rather than focusing solely on methodologic
quality, the Cochrane risk of bias tool evaluates risk of bias
for the results of each study.?? Six domains of bias were
considered: selection bias, performance bias, detection
bias, attrition bias, reporting bias, and other bias. For this
review, each domain was rated as low risk, unclear risk, or
high risk in line with the user guide.?? If studies did not
provide sufficient detail in their article to adequately
classify as low risk or high risk, they were classified as
having unclear risk. The overall study rating was allocated
at the level of the highest criterion risk of bias score (eg,
when a study scored high for at least one criterion, then
the overall risk of bias was rated as high). Studies were not
excluded based on risk of bias.

Grading of Evidence

The body of evidence was assessed using the Academy of
Nutrition and Dietetics Evidence Analysis Manual.>° The
strength of evidence is determined by quality, consistency,
quantity, clinical influence, and generalizability.?° Gradings
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range from I to V, where Grade I=good, Grade II=fair, Grade
[lI=limited, Grade IV=expert opinion only, and Grade V=not
assignable due to no available evidence.*°

RESULTS

Overview

The initial database search in September 2015 identified
4,627 publications, with the updated search in October 2016
identifying an additional 579 articles published since the
original search. Although 11 systematic reviews of RCTs were
identified in the search, none met the inclusion criterion of
evaluating the effectiveness of advice provided exclusively by
a dietitian. However, 302 potentially eligible RCTs were
identified from these reviews and added to the pool of arti-
cles for consideration. After excluding duplicate copies of
articles, the main reasons for excluding publications were
due to a non-RCT study design (n=3,925) or not an eligible
dietetic intervention (n=334), as outlined in Figure 3, leaving
26 RCTs eligible for inclusion.?%212428:31-49 Eor each of the six
included studies with multiple intervention arms, two arms
(intervention and control) met the inclusion criteria, whereas

December 2017 Volume 117 Number 12



the third arm did not.2%2736374445 Oply data from applicable
arms were extracted for data tables.

Characteristics of Included Studies

The characteristics of the 26 studies included in the review
are outlined in Table 1. Most studies were conducted in
single-site outpatient primary health care settings and
recruited individuals with at least one risk factor for chronic
disease (such as high BMI or high serum cholesterol level), or
with a diagnosis of a health condition (such as human im-
munodeficiency virus, peripheral vascular disease, or type 2
diabetes mellitus). Most studies were conducted in North
America (nine studies)?!?42>:28:32.38414346 or the United
Kingdom/Europe (seven studies),?”394042444547 with fewer
from Australia or New Zealand (three studies),?%>*37 Asia
(five studies),?3>264849 the Middle East (one study),”*> and
South America (one study).?! The 26 studies contributed
baseline measures for 5,500 adults (median n=86). Dropout
rates between baseline and follow-up ranged from 0% to 35%
(median=7.5%). Four studies recruited women only,?>>3147
whereas none recruited men only. Comparison groups
included control groups receiving no intervention (10
studies)?0-26: 27:31.394042454748, \yqya] care, including medical
care that did not include nutrition care from any health
professional (nine studies)**32333536.38414349. " or mjinimal
care, including attendance at a single general nutrition session
or provision of a diet sheet (seven studies).?!:2>-28:34:37:44.46

INTERVENTION DESCRIPTION

The majority of studies were conducted in outpatient clinics
attached to a hospital 20212426:2732-42.4446-49 Intaryention
duration varied. The durations were categorized as <3
months,24'27‘45'49 3 l'IlOl'lthS,Z5'26'33'34'39'43'46 4 to 5
mOnthS,42'48 6 mOchS,20'28'32'4]'47 12 mOnthS,21'3]'35'36'40 or
not specified.>”>®%* The number of dietitian consultations
received per participant was reported for all but two
studies,’®** and ranged from one to 19 (mean=>5.6). The
total time spent in consultations per participant for the 13
studies reporting these data ranged from 25 to 600 mi-
nutes,?#-27:32:3536:42:43.46-49 \Whereas all studies delivered at
least one dietitian consultation, it was not possible to
calculate a total dose of dietitian time due to the number
of studies that failed to report the consultation
length?021:2831:33.3437-414445 g1 tota] number of consultations.****

Results of Individual Studies

The aim, intervention intensity, risk of bias, study outcome
measures, significant difference between groups, and evi-
dence of effectiveness of intervention of each included
study is outlined in Table 2. Anthropometric variables
were the most commonly measured outcomes, including
weight (14 Studies),20'21'24'28‘3]’33'37‘38‘41'42‘44‘47‘48 BMI (11
studies),20-26-28:31:36:42:45464849  \yaist  circumference (four
studies),?%*%3142 and waist-to-hip ratio (1 study).”® Seven of
14 studies measuring weight reported a primary focus of
weight management: three aimed to reduce weight,?%3%42
(two of these demonstrating significant benefit of the inter-
vention)?**? two aimed to prevent unwanted weight gain as
a result of medical treatment?®**! (neither demonstrated
significant differences between groups), and two aimed to
limit gestational weight gain®>>*’ (both showed significant
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benefit of the intervention). Of eight studies focusing pri-
marily on lipid management, six also measured anthropo-
metric variables, two of which resulted in significant benefits
to the intervention in terms of weight*? or BMI,*® whereas
four did not.?®*”749 However, weight management was only
a stated aim for two of these studies.***° Two of the studies
primarily focusing on blood pressure had a joint stated aim
related to anthropometric variables, one showing a signifi-
cant benefit of the intervention on anthropometric outcomes
compared with the control** and the other did not.*°

Improvement in cardiovascular risk markers was a primary
aim of 10 studies, including cholesterol,?6-27:32:34:37:40:46.:49
triglycerides, 2532374649 and blood pressure.>**449 Signifi-
cant reductions in these markers in intervention groups
compared with control groups was only able to be demon-
strated for two out of eight studies for cholesterol,>*>* one
out of five studies for triglycerides,*® and zero out of three
studies for blood pressure.

Blood glucose was reported in six studies,
significant improvements compared with control found in
two studies.>>*” Glycated haemoglobin was reported in four
studies,?®>>3543 with significant improvements compared
with control in two.>®“® All four studies focusing on achieving
glycemic control’>3¢4347 showed significant differences be-
tween intervention and control groups for at least one of
these measures. Ravasco and colleagues®® focused on the
influence of diet counseling on nutrition-related symptoms
and quality of life in cancer patients, and were able to show
significant benefits for the former but not the latter.

Twelve of 26 studies included measures of dietary intake,
using a variety of methodologies, with some studies using
multiple methods. Food records were used by seven studies
(3-day,?*?% 4-day,"*! and 7-day food record*®*”), food fre-
quency questionnaires used by two studies (calcium 81-
item*® and modified Block-National Cancer Institute Food
Frequency Questionnaire?') and 24-hour recalls used by six
studies. 212831324048 Ejsht of 12 studies showed significant
improvements in intervention groups compared with control
groups in at least one dietary variable,?!:?#25:32:41:46-48 There
were no significant differences between groups in any
dietary intake variables for the other four studies that
measured diet.?5?%3140 Energy intake was reported in 10
studies,?!->4-26:28.314146-48 threa of which showed significant
differences between groups.?**""*’ Fat intake or proportion of
energy as fat was assessed in seven studies,?!?*>132:40.46:47
four of which showed a significant decrease in fat intake
in intervention groups compared with the control
group,”2?4547 whereas one study showed a significantly
more favorable decrease in the control group.>* Protein
intake or proportion of energy as protein was reported in
seven studies,?!?4314046-48 gignificant differences for the
intervention group compared with control group were re-
ported in two of these.”!*” Carbohydrate intake or propor-
tion of energy as carbohydrate was reported in five
studies,?">*>14647 with significant improvement compared
with control in three studies.?’***’ Sodium intake was
measured in two studies and was significantly reduced
compared with the control group in both.?*?> Fiber intake
was assessed in five studies,®"*>?°*132 and found to be
significantly improved compared with the control group in
two.2?> Calcium intake significantly increased in the inter-
vention group compared with control group for both studies

28,31,35,36,43,47 with
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Table 1. Characteristics of included randomized controlled trials assessing the effectiveness of individual dietetic consultations within a primary health care setting

Participants

Authors, y, reference Country Setting Population Baseline (n) Analyzed (n) Dropout %
Almeida and colleagues,  Brazil HIV? clinic 20-59 y; HIV; under highly active antiretroviral therapy 53 42 20.8
20117 regimen for >12 mo; without metabolic syndrome,
cancer, or pregnancy
Arcand and colleagues, Canada opPcP 50-67 y; stable heart failure (left ventricular ejection 50 47 6.0
2005 fraction <35%); furosemide >20 mg/d; without DM®
requiring insulin or significant renal dysfunction
Ash and colleagues, Australia OPC 19-74 y; BMI® >27 without cognitive impairment 129° 119 8.0
2006°°
Delahanty and United States OPC 21-65 y; Chol® 201-341 mg/dL% without dietitian 20 87 33
colleagues, 2001*2 contact previous 12 mo, medical conditions/
medications influencing lipid levels
Deveer and colleagues, Turkey Maternity OPC 18-41 y; pregnant (at 24-28 wk gestation) with positive 100 100 0.0
20133 50 g glucose challenge test and negative 100 g oral
glucose tolerance test; without pre-existing DM or
gestational DM, history of stillbirth, multiple
gestation, or chronic disease
Francis and colleagues, United States Community home  54-83 y; literate women receiving home care services 58 58 0.0
2009”° visits
Heller and colleagues, Australia Vascular OPC 38-75 y; peripheral vascular disease; total Chol <348 59 45 23.7
1989°* mg/dL®
Huang and colleagues, Taiwan DM OPC 30-70 y; physician diagnosed T2DM" without 181 154 14.9
2010°° pregnancy, dialysis, amputation, blindness, cancer,
or cardiovascular disease
Imai and colleagues, Japan OPC 42-86 y; diagnosed T2DM without significant 59°¢ 59 0.0
2008%° comorbidity: heart failure, hepatic dysfunction, renal
failure, or serious physical and mental conditions
Johnston and colleagues, Australia OPC 24-81y; BMI >20; Chol levels 213-309 mg/dL?; without 126° 91 26.8

1995°7

history of coronary artery disease, DM, uncontrolled
hypertension, pregnancy, appetite suppressants, or
lipid-lowering drugs

(continued on next page)
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Table 1. Characteristics of included randomized controlled trials assessing the effectiveness of individual dietetic consultations within a primary health care setting

(continued)

Participants

Authors, y, reference Country Setting Population Baseline (n) Analyzed (n) Dropout %
Kesman and colleagues, United States OPC 18-75 y; BMI >30-<40; without pregnancy, cancer, 65 65' 354
20118 recent surgery or treatment for psychiatric illness,
history of or planned gastric bypass, anorexia
nervosa or bulimia nervosa, weight loss medications
or program.
Koopman and Netherlands OPC 28-64 y; BMI <27 without insulin-dependent DM, renal 35 30 14.3
colleagues, 1990%*° impairment, oral contraceptive pill, or
antihypertensive agents 6 wk prior. Excluded during
trial in cases of DBP' >110 mm Hg on 3 occasions,
body weight increase 5% above baseline, coronary
heart disease signs or symptoms
Lanza and colleagues, United States OPC 35-89 y; >1 histologically confirmed large-bowel 2,079 1,961 57
20017 polyp; <150% recommended body weight, without
history of colorectal cancer, bowel resection,
polyposis syndrome, irritable bowel syndrome,
dietary restrictions, or medical conditions limiting
participation, use of lipid-lowering drugs
Lawrence and colleagues, ~ Great Britain OPC 20-70 y; hyperlipidemia (Chol >131 mg/dL, TG* >44 38 38 0.0
1995 mg/dL"); transplant patients; BMI >19 (women), 20
(men); without DM, proteinuria >3.0 g/24 h
Lim and colleagues, South Korea OPC 23-63 y; fasting serum Chol >200 mg/dL®; TG >150 40 40 0.0

2008°°

Loprinzi and colleagues,
1996

United States

Oncology OPC

mg/dL'; without glycosuria, medications, signs of
coronary heart disease, vitamin B supplements
26-57 y; premenopausal women with resected 109 107 1.8
localized breast cancer scheduled for adjuvant
systemic chemotherapy; without special diet for
medical reasons, weight gain due to disease, severe
renal, cardiac, hepatic dysfunction associated with
fluid retention; stimulant/depression meds; weight
>20% below ideal body weight

(continued on next page)
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Table 1. Characteristics of included randomized controlled trials assessing the effectiveness of individual dietetic consultations within a primary health care setting

(continued)

Participants

Authors, y, reference Country Setting Population Baseline (n) Analyzed (n) Dropout %
Naldi and colleagues, Italy OPC 18-80 y; BMI >25; history chronic plaque psoriasis 303°¢ 303’ 6.9
2014% (Psoriasis Area Severity Index score=10+); without
other psoriasis diagnosis, weight reducing diet or
medication, pregnant/lactating, other chronic
disease
Neil and colleagues, Great Britain OPC 35-64 y; hyperlipidemia (Chol 251-348 mg/dL); 205¢ 205' 9.7
1995”7 without total Chol-to-HDL-C™ ratio <4.0, LDL-C"
<135 mg/dL?, TG >496 mg/dL', DM,
hypothyroidism, renal disease, use of lipid-lowering
drug, pregnant/lactating, hospital admission for
severe illness within 3 mo prior
Niswender and United States Not stated 36-76 y; BMI=25-45; T2DM >6 m poorly controlled on 611 478 218
colleagues, 2014%® (multi-national) metformin (HbA1c® 7%-9%); never taken insulin;
without use of weight affecting medications,
medical conditions, or pregnant
Parker and colleagues, United States Clinical trials 18-80 y; BMI >25.0; impaired fasting glucose or HbA1c 81 76 6.2
2014% medical centre 5.7%-6.4% without history or treatment for T2DM,
>30 min/d physical activity, medication influencing
glucose metabolism or weight loss, pregnant or
lactating, hospital admission for heart disease,
stroke, or transient ischaemic attack 6 month prior,
mental incapacity, language barrier
Ramsay and colleagues, Great Britain OPC Age range not stated; with overweight or obesity 40°¢ 29 26.9
1978™ (clinical judgment); attending BPP clinic; no dietitian
visit during 6 mo prior, no need for special diet for
medical reasons
Ravasco and colleagues,  Portugal Not stated 28-88 y; ambulatory patients with colorectal cancer 74¢ 74 0.0

2012%

referred for radiotherapy. Without renal disease, DM

(continued on next page)
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Table 1. Characteristics of included randomized controlled trials assessing the effectiveness of individual dietetic consultations within a primary health care setting

(continued)
Participants
Authors, y, reference Country Setting Population Baseline (n) Analyzed (n) Dropout %
Rhodes and colleagues, United States OPC 30-65 y; LDL-C >160 mg/dL® or >130 mg/dL? + other 104 97 6.7
1996 risk factors; without pregnancy, DM, TG >250 mg/
dL, other liver conditions, lipid-lowering
medications during past 2 mo, seen by dietitian
within 2 y
Wolff and colleagues, Denmark Maternity OPC 19-45 y; BMI >30; singleton pregnancy; nonsmokers; 66 50 242
2008" without complications affecting fetal growth
Wong and colleagues, Hong Kong OPC 50-97 y; presenting to regional hospital for 189 150 20.6
2004 osteoporotic fractures of forearm, vertebrae, or hip
Wong and colleagues, Hong Kong OPC 40-70 y; newly diagnosed grade 1 hypertension; 556 504 94

2015%

without antihypertensive medication; medical
conditions requiring dietary control

“HIV=human immunodeficiency virus.
POPC=outpatient clinic.
‘DM=diabetes mellitus.
9BMI=body mass index.

Only the participant numbers from included participant arms are included here.

‘Chol=cholesterol.

9To convert mg/dL cholesterol to mmol/L, multiply mg/dL by 0.026. To convert mmol/L cholesterol to mg/dL, multiply mmol/L by 38.6. Cholesterol of 193 mg/dL=>5.00 mmol/L.

"T2DM=type 2 diabetes mellitus.
Intention to treat approach use.
JDBP=diastolic blood pressure.
TG=triglyceride.

To convert mg/dL triglycerides to mmol/L, multiply mg/dL by 0.0113. To convert mmol/L triglycerides to mg/dL, multiply mmol/L by 88.6. Triglyceride of 159 mg/dL=1.80 mmol/L.
"HDL-C=high-density lipoprotein cholesterol.
"LDL-C=low-density lipoprotein cholesterol.

°HbAlc=glycated hemoglobin.
PBP=blood pressure.
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Table 2. Details of intervention outcomes for included randomized controlled trials in a systematic review of dietetic consultations in primary care

Intervention:

No. of dietitian
consultations;
total consultation

Study Outcome Measures

Evidence of Effectiveness®

Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point Comparator Risk of bias pometric Clinical Dietary intake pometric Clinical intake
Weight management
Ash and To compare 8-wk 11 over 6 mo; Control (1 Unclear Weight®; Nm® Nm® Yes (weight;, — —
colleagues, cognitive behavior N/S°; 6 mo intervention BMIS; wWQ)
2006%° therapy group N/A) % body fat;
dietetic intervention W
to individual dietetic
care and written
information
Loprinzi and  To test whether 3 over 6 mo; Usual care High Weight NM Energy weekends* No — Yes (weekend
colleagues, prospective N/S°; 6 mo energy weekdays energy)
1996"' registered dietitian
counseling could
prevent unwanted
weight gain in
women receiving
adjuvant
chemotherapy for
resected breast
cancer
Naldi and Assess influence of 5 over 20 wk Control Unclear Weight**; % Reduction of NM Yes (weight; Yes —
colleagues, dietary intervention (15-20 min each); WCH; Psoriasis Area WC; BMI)
2014* with exercise for 75-100 min; BMI* Severity Index
weight loss on 20 wk score®
improving psoriasis in
overweight or obese
patients
Kesman and  To assess effectiveness 4 over unstated Usual care High Weight Nm® NMm? No — —

colleagues, of diet counseling for  period (60 min

2011%° weight loss in obese face to face + 3
patients in a general telephone);
medicine primary care  N/S; 6 mo
practice

(continued on next page)
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Table 2. Details of intervention outcomes for included randomized controlled trials in a systematic review of dietetic consultations in primary care (continued)

Intervention:

No. of dietitian
consultations;
total consultation

Study Outcome Measures

Evidence of Effectiveness®

Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point pometric Clinical Dietary intake pometric Clinical intake
Niswender Determine influence of 6 over 6 mo; Weight; HbA1c' responders Energy No No No
and dietary intervention  N/S; BMI; (% participants
colleagues, on weight change 6 mo wcC <7%);
2014°% when initiating insulin FPG,
in overweight postprandial
patients with T2DM" glucose
Gestational weight management
Deveer and To examine effect of diet 10 over 10-15 wk; GWGH* NM NM Yes (GWG) — —
colleagues, on birth outcomes N/S;
2013* and GWG" in patients Prepregnancy to
with positive 50 g delivery
glucose challenge test (~9 mo)
and negative 100 g
oral glucose tolerance
test
Wolff and To investigate whether 10x60 min over 24 Control GWG* Serum insulin®; Energy***; Yes Yes (insulin; Yes (energy;
colleagues, dietary consultations wk; serum leptin; protein®**; (GWG) fasting protein; fat;
2008% in obese women can 600 min; serum fasting fat®; glucose) CHO)
limit GWG and weight: 40 wk; diet glucose* CHOY;
pregnancy-induced and glucose: 15- alcohol
increases in insulin, 36 wk gestation
leptin, and glucose
HIV
Almeida and  To evaluate influence of 6 over 12 mo; Weight; Serum Chol™; Energy; No No No
colleagues, nutrition counseling  N/S; BMI; glucose; CHO;
20117 on diet and 12 mo WG BP° protein;
prevention of highly skinfolds fat; saturated
active antiretroviral (bicep, fatty acids;
therapy-related triceps, Chol;
morphologic and subscapular) fiber

metabolic changes in
patients with HIV™

(continued on next page)
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Table 2. Details of intervention outcomes for included randomized controlled trials in a systematic review of dietetic consultations in primary care (continued)

Intervention:

No. of dietitian
consultations;
total consultation

Study Outcome Measures

Evidence of Effectiveness®

Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point Comparator Risk of bias pometric Clinical Dietary intake pometric Clinical intake
Cardiovascular, including lipids and BP°
Delahanty and To compare influence of 2-6 over 6 mo Usual care Unclear Weight** Serum Chol%; Fat*™; Yes Yes Yes
colleagues, cholesterol-lowering  (1-3: 60-140 min, LDL-CP; fiber (weight) (serum Chol) (fat intake)
2001°2 protocol by registered  optional 4-6: 30 HDL-CY;
dietitian with min); TG
physician advice 60-170 min; physical activity
6 mo
Johnston and  To compare efficacy of 3 3 over unstated Minimal care High Weight Total Chol; NM No No —
colleagues, diet and lifestyle period; (1 intervention HDL-G;
1995 7 interventions in N/S; N/A) LDL-G;
lowering plasma 6 mo TG
lipids
Heller and To compare registered 2 over 3 mo; N/S;  Minimal care High NM? Serum Chol*; NM — Yes —
colleagues, dietitian advice to 3 mo serum HDL-C (total Chol")
1989°* New South Wales
Department of Health
diet fact sheet, in
reducing blood
cholesterol in patients
with peripheral
vascular disease
Koopman and To study effects on BP of 3 over 3 mo; Control Unclear NM DBP’; NM — Yes —
colleagues, intensive dietary N/S; SBP'; (LDL-Q)
1990%*° counseling 3 mo mean arterial
pressure;
serum LDL-C¥;
24-h sodium
excretion
(creatinine
corrected)

(continued on next page)
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Table 2. Details of intervention outcomes for included randomized controlled trials in a systematic review of dietetic consultations in primary care (continued)

Intervention:

No. of dietitian
consultations;
total consultation

Study Outcome Measures

Evidence of Effectiveness”

Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point Comparator Risk of bias pometric Clinical Dietary intake pometric Clinical intake
Lawrence and To examine effect of NS over 12 mo; Control High NM Serum lipids Fat — No No
colleagues, dietary intervention  N/S;
1995 on diet and 12 mo
hyperlipidemia in
patients with renal
disease
Lim and To investigate the effect 5 over 12 wk. Control Unclear BMI; Serum lipids; Energy; No No No
colleagues, of intensive medical (30 min initial, 40 body fat %; total-Chol; TG; carbohydrate/
2008%° nutrition therapy min reviews); waist-to-hip LDL-C; protein/fat
tailored to Korean 190 min; ratio HDL-C ratio;
hyperlipidemia 12 wk fiber; folate;
patients on serum Vit B-6;
lipid and plasma Vit B-12
homocysteine levels
Neil and To determine relative 2 over 8 wk Control Unclear BMI Total Chol; NM No No —
colleagues, efficacy of dietary (30-min initial, 10- (1 intervention LDL-G;
1995%7 advice provided by a min review); N/A) HDL-C
dietitian, practice 40 min;
nurse, or diet leaflet in 6 mo
reducing cholesterol
and LDL-C
Ramsay and  To compare efficacy of N/S; 1 minimal care  High Weight* DB; NM Yes (weight) No —
colleagues, advice by a dietitian  N/S; (1 intervention SBP
1978 or diet sheet on 12 mo N/A)

weight loss for
reducing BP

(continued on next page)
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Table 2. Details of intervention outcomes for included randomized controlled trials in a systematic review of dietetic consultations in primary care (continued)

Intervention:

Study Outcome Measures

Evidence of Effectiveness®

No. of dietitian
consultations;
total consultation

Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point Comparator Risk of bias pometric Clinical Dietary intake pometric Clinical intake
Rhodes and To compare effect of 3 over 3 mo (initial Minimal care Unclear BMP* Total Chol; Energy; Yes (BMI) Yes Yes
colleagues, medical nutrition 60 min, review LDL-C; CHO*; (TG) (CHO; fat; Chol;
1996 therapy by dietitians 30 min); HDL-C; TG* fat*; knowledge;
with usual care on 120 min; protein; Self-
nutrition knowledge, 3 mo Chol™; efficacy)
attitudes, and intake; nutrition
BMI; and lipid levels in knowledge**;
the initial self-efficacy™
management of
hypercholesterolemia
Wong and To investigate 1; Usual care Unclear BMI DBP; SBP; NM No No —
colleagues, implementation of 25 min; Total Chol; TG;
2015% Dietary Approaches to 6 mo LDL-G;
Stop Hypertension HDL-C
diet with dietitian
counseling compared
with usual care on
blood pressure,
fasting lipid profile,
and BMI
Glycemic control
Huang and To compare effect of 4 (30-60 min each) Usual care High NM HbA1c; NM — Yes —
colleagues, registered dietitian over 12 mo; FPG* (FPG)
2010%° led self-management 120-240 min;
education program 12 mo

on glycemic control
and macronutrient
intakes to routine care
for patients with
T2DM

(continued on next page)
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Table 2. Details of intervention outcomes for included randomized controlled trials in a systematic review of dietetic consultations in primary care (continued)

Intervention:

No. of dietitian
consultations;
total consultation

Study Outcome Measures

Evidence of Effectiveness”

Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point Comparator Risk of bias pometric Clinical Dietary intake pometric Clinical intake
Imai and To investigate effect of 12 (20-30 min each) Usual care High BMI FPG; HbA1c** NM No Yes (HbA1c) —
colleagues, individual dietetic over 12 mo; (1 intervention Total Chol; TG;
2008°° counseling on 240-360 min; N/A) HDL-C;
glycemic control in 12 mo LDL-C
patients with T2DM
Parker and Investigate effect of 4 over 12 wk Usual care Unclear NM FPG; HbA1c™; NM — Yes —
colleagues, medical nutrition (60 min initial, 30- serum Chol; HDL-C; (HbA1c,
2014% therapy on diabetes 45 min reviews). LDL-C; Diabetes
measures in 150-195 min; diabetes risk*. Risk)
overweight/obese 12 wk
adults with
prediabetes
compared with usual
care
Nutrition status with cancer
Ravasco and  To investigate influence 7 over 6 wk; Control (1 Unclear BMI Nutrition impact  NM No Yes (nutrition —
colleagues, of dietary counseling N/S; intervention symptoms*; impact
2012% during radiotherapy 3 mo N/A) QoL symptoms)
on nutritional status
and QoL in cancer
patients
Diet quality
Arcand and To compare dietitian 2 (45 min + 30 min) Usual care High Weight Serum sodium, Sodium*, No No Yes (sodium
colleagues, counseling to written over 6 wk; BP fluid; and energy
2005%* materials, for 75 min; energy*; intake)
adherence to sodium- 3 mo CHO;
restricted diet in protein;
ambulatory patients fat™

with stable heart
failure

(continued on next page)
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Table 2. Details of intervention outcomes for included randomized controlled trials in a systematic review of dietetic consultations in primary care (continued)

Intervention: Study Outcome Measures Evidence of Effectiveness®

No. of dietitian
consultations;
total consultation

Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point Comparator Risk of bias pometric Clinical Dietary intake pometric Clinical intake
Francis and To evaluate whether 4 over 90 d; Minimal care High NM Mini Nutritional Sodium*; — No Yes (sodium
colleagues, Social Marketing 135 min; Assessment Chol; and fiber)
2009*° Theory-based, 9d fiber;
dietitian-led, in-home, energy

cardiovascular
disease-targeted diet-
education program
improves diet in
community-residing
women compared
with mailed
education materials

Lanza and To determine whether 19 over 12 mo Minimal care High Weight Plasma Chol; Energy M*/F’; No Yes (serum Yes

colleagues, polyp prevention trial N/S°; 12 mo serum protein %energy carotenoids) (M:

20017 intervention plan carotenoids*® M*E/F; protein and
could effect change in CHO %energy calcium.
3 dietary goals \Y e M/F: CHO; fat;
(related to energy, fat, fat %energy fiber; Vit G
and fiber) and to \Y e S carotenoids;
examine intervention polyunsaturated: fruit and
effects on intake of saturated fat M/F; vegetable
other food groups Total fiber M*“*/F<; intake)
and nutrients Vit E M/F;

Vit C M=/,

total carotenoids

Ve

calcium M**/F;

fruit and vegetable
intake M**/F*

(continued on next page)
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Table 2. Details of intervention outcomes for included randomized controlled trials in a

systematic review of dietetic consultations in primary care (continued)

Intervention: Study Outcome Measures Evidence of Effectiveness”
No. of dietitian
consultations;
total consultation
Authors, y, time; Anthro- Anthro- Dietary
reference Study aim data end point Comparator Risk of bias pometric Clinical Dietary intake pometric Clinical intake
Wong and To test dietary 3 over 4 mo (initial Control Unclear Weight, NM Calcium*; No — Yes (calcium)
colleagues, intervention on 45 min, review BMI protein;
2004 dietary intake 15 min); energy

(calcium, protein, and 75 min;
energy) in patients 4 mo
presenting with

osteoporotic fracture

“In relation to achievement of aims and change in primary outcomes.
®N/S=not stated.
“N/A=This arm not analyzed because it did not met inclusion criteria.

9Between-group differences calculated by statistician using Open Source Epidemiologic Statistics for Public Health.””

“BMI=body mass index.

WC=waist circumference.

INM=not measured.

"T2DM=type 2 diabetes mellitus.

'HbAlc=hemoglobin Alc.

JFPG=fasting plasma glucose.

*GWG=gestational weight gain.

'CHO=carbohydrate.

"HIV=human immunodeficiency virus.

"Chol=cholesterol.

°BP=blood pressure.

PLDL-C=low-density lipoprotein cholesterol.
9HDL-C=high-density lipoprotein cholesterol.
"TG=triglycerides.

°DBP=diastolic blood pressure.

'SBP=systolic blood pressure.

“Vit=vitamin.

“"Qol=quality of life.

"Significant improvement in favor of comparison.

*M=male.

YF=female.

*P<0.05 for intervention group relative to comparator group.
**P<0.01 for intervention group relative to comparator group.
*¥P<0.001 for intervention group relative to comparator group.
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in which it was assessed.?*® The four studies focusing pri-
marily on compliance with dietary prescriptions were able to
show positive significant differences compared with control
for at least one measure of dietary intake.?!?42>48

The risk of bias for each of the included studies is sum-
marized in Table 3. Twelve studies received an overall rating
of unclear risk of bias due to unclear or inadequate reporting
for at least one of the eight criteria.?%-26-2832:39:42:43:4546.48.49
Fourteen studies received a high risk of bias rating as at
least one of the eight criteria was considered to contribute
significant bias to the study design.?!:?#425:31:33-38:40414447 ¢
study reached an overall rating of low risk, although all
studies received at least one low risk rating across the eight
criteria.

The randomization sequence was adequately conducted
and reported for nine studies.?*?7323% 3542454749 The 3]lo-
cation was adequately concealed in four studies,>3%4245
with the remainder reporting an inadequate alloca-
tion,>*>>>* or not describing it in sufficient detail to allow the
evaluation.ZO,Z1,25—28,31,32,36,37,39—41,43,44,46—49 BiaS was most
commonly introduced around the blinding of participants
and personnel (21 studies made no comment for blinding of
participants or personnel). Of studies that did make a state-
ment on the challenges of blinding participants and
personnel, all but one*® received a high risk of bias for that
criterion.??2>3%  Blinding of outcome assessors was
described in only four studies, all of which were considered
to be low risk for that criterion.>>>>372 All included studies
adequately addressed incomplete outcome data caused by
participant attrition. No studies received a high risk rating for
incomplete data in the short term, but nine studies received a
high risk rating for the long term due to a dropout rate of
more than 20%‘21,24,31,34,35,37,38,44,47

In terms of the alignment of aims and outcomes of
included studies, 21 reported all specified study outcomes in
adequate detail'20,21,24,26»28,31,32,34,36»44,47—49 One Study was
rated as high risk because reported outcomes did not match
study aims,*> whereas the remaining studies provided
insufficient information to address this criterion.?>>4546 Ten
studies appeared free of other potential sources of
bias.?!:26:28:32.34.39:43.46.4749 At Jeast one other significant risk
of bias was identified in one study, specifically poor study
design and description.*®

DISCUSSION

This review is the first synthesis of evidence evaluating
individualized nutrition care provided exclusively by di-
etitians to adults in primary health care settings. Eighteen of
26 included studies demonstrated a positive effect of dietetic
intervention through statistically significant differences in
dietary, anthropometric, or clinical indicators between
intervention and comparator groups. There was evidence for
the effectiveness of the dietetic consultation in 11 out of 21
studies for at least one clinical indicator (blood pressure,
blood lipid and glucose levels, serum carotenoid levels, pso-
riasis severity score, nutrition-related symptoms, and mini-
nutrition assessment), for seven of 20 studies reporting
anthropometric data (weight, BMI, and waist circumference),
and for eight of 12 studies reporting dietary data (energy,
carbohydrate, protein, fat, sodium, calcium, vitamin C, and
carotenoids). Effectiveness was demonstrated among studies

1958 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

with a primary focus on weight management, in particular
regarding reducing weight or limiting gestational weight
gain, with two out of three and two out of two, respectively,
showing significant benefits of intervention. However, the
benefit of preventing undesirable weight gain resulting from
pharmacologic treatment was unable to be demonstrated.
Effectiveness of dietetic interventions on glycemic control
was consistently demonstrated when this was the primary
focus. Outcomes for cholesterol, triglycerides, and blood
pressure were less consistent between studies. Both studies
focusing primarily on diet quality were able to show positive
significant differences compared with control for at least one
measure of dietary intake. Eight studies reported no
between-group differences for any of the outcomes under
examination.

Systematic reviews investigating nutrition care provided
exclusively by dietitians in primary care settings are limited.
Reviews conducted on the broader provision of nutrition care
have included studies of dietetics care.'®'”°? Sun and
colleagues®® demonstrated that interventions delivered by
dietitians may be more effective than those not delivered by
a dietitian; however, this was not specific to primary care
settings. Thompson and colleagues,’’ in their systematic re-
view of seven studies, found no evidence that dietitians were
more effective in reducing blood lipid levels than self-help
materials.”’ Another two reviews found that compared
with no care, dietitians elicited modest positive change in
some serum biomarkers of CVD.'®° More recently, a sys-
tematic review investigating nutrition care provided by any
primary health professional suggested that there is capacity
to support patients in this environment to have healthy di-
etary behaviors.”” It is important to recognize that these
systematic reviews'®!7°%°! did not standardize the dietary
advice provided, with advice variously provided by doctors,
nurses, dietitians, and in some cases by lay people in church
and other community settings or written advice in the form
of pamphlets or posters. Given the different discipline
backgrounds of these groups, and lack of professional
training for some, it is likely that the nutrition care varied
substantially, reflected in the high heterogeneity of the
results.

A key focus of dietetic consultation is to support patients in
making dietary behavior change to improve health outcomes
over time, and this analysis examined dietary, anthropo-
metric, and clinical indicators. Interestingly, some studies
demonstrated substantial dietary change without change in
biomedical or anthropometric outcomes, and no study
reporting multiple outcomes found significant differences for
all measures. These apparent discrepancies may represent
the lack of the level of substantial change that may be
necessary to achieve a change in all outcomes and acknowl-
edges the difficulty of achieving substantial lifestyle behavior
change and risk reduction in adults. Many studies failed to
cite one specific primary outcome measure, which could
mean that some studies were underpowered to measure all
outcomes. Inconsistent results may also reflect the meth-
odologic limitations of the studies. Dietary intake measure-
ment is subject to error’® and the dietary assessment tools
may have been too blunt to measure relevant dietary im-
provements or specific nutrients, and qualitative improve-
ments to the diet may not have been assessed. The high
dropout rates seen in some studies may have reduced the
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Table 3. Evaluation of risk of bias of included randomized controlled trials assessing the effectiveness of individual dietetic consultations within a primary health care

setting for eight study criteria using Cochrane Risk of Bias Too

|22

Incomplete
Randomization Blinding Data
Sequence Allocation Participants Outcome Short Long Selective  Other sources Total risk

Authors, y, reference generation concealment and personnel assessment term term  reporting of bias of bias
Almeida and colleagues, 2011°' xx? XX XX XX X° XXX X XX XXX
Arcand and colleagues, 2005** X XXX XX XX X XXX X XX XXX
Ash and colleagues, 2006°° XX XX XX XX X XX X XX XX
Delahanty and colleagues, 2001°* X XX XX X X X X X XX
Deveer and colleagues, 2013°> XXX XXX XX XX X X XX XX XXX
Francis and colleagues, 2009°° XX XX XX XXX X X XX XX XXX
Heller and colleagues, 1989°* X XXX XX XX XX XXX X X XXX
Huang and colleagues, 2010 X X XXX X XX XXX XXX XX XXX
Imai and colleagues, 2008>° XX XX XX XX XX X X XXX XXX
Johnston and colleagues, 1995°” XX XX XX X XX XXX X XX XXX
Kesman and colleagues, 2011°® XX X XXX XX XX XXX X XX XXX
Koopman and colleagues and colleagues, 1990°°  xx XX XX XX X X X X XX
Lanza and colleagues, 2001 XX XX XXX XX XX XXX X X XXX
Lawrence and colleagues, 1995 XX XX XX XX X X X XXX XXX
Lim and colleagues, 2008%° XX XX XX XX X X X X XX
Loprinzi and colleagues, 1996 XX XX XX XX X X X XXX XXX
Naldi and colleagues, 2014* X X XX X X X X XX XX
Neil and colleagues, 1995’ X XX XX XX X X X XX XX
Niswender and colleagues, 2014°° XX XX XXX XX X X X X XX
Parker and colleagues, 2014* XX XX XX XX X X X X XX
Ramsay and colleagues, 1978** XX XX XX XX XX XXX X XX XXX
Ravasco and colleagues, 2012* X X XX XX X X XX XX XX
Rhodes and colleagues, 1996° XX XX XX XX X X XX X XX
Wolff and colleagues, 2008*” X XX XX XX XX XXX X X XXX
Wong and colleagues, 2004"® XX XX XX XX X XX X XX XX
Wong and colleagues, 2015 X XX X XX X X X X XX

*xx=unclear risk.
Ex=low risk.
“xxx=high risk.
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power to detect small but significant changes. Longer-term
lifestyle interventions >1 year with monthly or more
frequent contact have been shown to enhance weight loss
and reduce weight regain.*’ Therefore, insufficient length of
follow-up potentially influenced the achievement of signifi-
cant change in the biomedical outcomes, particularly given
only 10 of 26 studies were of at least 6 months’ duration, and
only five of these lasted 12 months. The effect of change on
chronic disease risk was difficult to conclude due to the lack
of common end points and effect sizes reported across the
included studies. For example, anthropometry was assessed
because weight in some studies and in others by BMI or waist
circumference. Whereas these methodologic limitations may
have an influence on the strength of results, eligibility criteria
were not amended to exclude these potentially lower-quality
studies because this review was designed to be a compre-
hensive analysis of the available RCTs in this area. The study
design and methodology of RCTs require greater quality and
consistency in reporting.

The included studies were restricted to RCT design to
provide the highest available level of research evidence.
Defining the dietetic consultation as at least one, individu-
alized, face-to-face session allowed the review to evaluate a
relatively homogenous intervention. The evidence for effec-
tiveness of a dietetic consultation was based on this inter-
vention achieving more desirable clinical end points than the
comparator. Best practice guidelines regarding dietary
change indicate that involvement of nutrition and dietetics
practitioners, such as dietitians, are recommended.*”® Future
research should include a synthesis of the literature for high-
quality RCTs assessing nutrition counseling delivered by di-
etitians as part of a multidisciplinary team in addition to
dietitian-only interventions considering the economics of
each approach.

Limitations of the review include the restriction of studies
to only those published in the English language and the
publication period searched. Although the lack of date re-
striction allowed the identification of all studies ever pub-
lished on the topic, it also meant the inclusion of articles
published before publication of the first consolidated stan-
dards of reporting trials standards for reporting of RCTs in
1996 and the updated guidelines in 2010.°*°> Unsurpris-
ingly then, the included RCTs published before this period
tended to have higher risk of bias scores, and were more
difficult to clearly identify as using an RCT design. Restrict-
ing the inclusion criteria to published peer reviewed liter-
ature may have resulted in publication bias, whereby
interventions that showed significant positive results may
have been more likely to be published than interventions
that did not. This may have overemphasized the overall
findings of the review.>® A limitation of the review was that
it only included studies providing at least one face-to-face
consultation rather than online or telephone consultations.
Although it is recognized that technology is used to deliver
consultations, exclusion of online and telephone consulta-
tions enhanced the homogeneity of this review. It is
acknowledged that interventions delivered by teams of
practitioners of different health disciplines are recom-
mended to optimize patient care.®”’ However, multiprofes-
sional intervention delivery has not been standardized, and
outcomes do not elucidate the effectiveness of dietitians
within the team.
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Several methodologic limitations in the evidence base were
identified by this review. Details of methods used to blind
participants and assessors were generally not well described,
which meant no study achieved a low risk of bias rating. Lack
of detailed reporting about the number and length of con-
sultations made it impossible to determine an effective dose
of dietitian time. The varied outcomes reported by studies in
this field highlight the need for a minimum dataset with
consistent end points for comparison. Future research could
reduce potential bias by ensuring and clearly reporting:
randomization of participants and allocation concealment,
blinding for data collection and outcome assessment,
detailed intervention delivery, and data reporting.?? It is also
important to acknowledge that many clinical guidelines
recommend that care is provided in multidisciplinary teams,
with referral to dietitians if teams are not available. There-
fore, the effectiveness of multidisciplinary teams is also
important to understand. Studies of longer than 12 months
duration are required for the evaluation of long-term effects.
It is important that studies clearly state primary outcome
measures that are relevant to reduction of chronic disease
risk through dietary change, and are sufficiently powered to
be able to demonstrate between-group differences in ITT
analyses for these measures.

This systematic review synthesized data from 26 RCTs.
Dietetic consultations for adults in primary care settings
appear to be effective for improvement in diet quality, dia-
betes outcomes (including blood glucose and glycated he-
moglobin levels) and weight loss outcomes (changes in

NN
PRACTICE IMPLICATIONS
Current Knowledge on this Topic

Evidence of the effectiveness of nutrition care provided
by dietitians practicing apart from a multidisciplinary
team in a primary health care setting has potential policy
implications but has not previously been synthesized.

How this Research Adds to the Knowledge on
this Topic

This review shows there is fair evidence (Grade II) to
support the effectiveness of dietitians to improve diet
quality, diabetes outcomes, weight loss outcomes, and to
limit gestational weight gain for adults in primary health
care settings. The evidence is limited (Grade III) for out-
comes related to plasma lipids and blood pressure.

How this Knowledge Might Influence Current
Dietetics Practice
This systematic review should be used to advocate for

dietitians in primary care and identify opportunities for
further research.
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weight and waist circumference) and to limit gestational
weight gain (Grade II: Fair evidence). Research evaluated in
this review does not provide consistent support for the
effectiveness of direct dietetic counseling alone in achieving
outcomes relating to plasma lipids and blood pressure (Grade
IIl: Limited evidence). Therefore, to more effectively control
these cardiovascular disease risk factors, future research
might explore novel nutrition counseling approaches as well
as dietitian functioning as part of multidisciplinary teams.
This study has key implications for researchers and profes-
sional associations. Studies need to consistently collect and
report data to highlight factors influencing the effectiveness
of dietetic consultations and enhance the overall grade of
evidence.

References

1.

10.

11.

12.

13.

14.

Lim S, Vos T, Flaxman A, et al. A comparative risk assessment of
burden of disease and injury attributable to 67 risk factors and risk
factor clusters in 21 regions, 1990—2010: A systematic analysis for
the Global Burden of Disease Study 2010. Lancet. 2012;380(9859):
2224-2260.

Andrews R, Cooper A, Montgomery A, et al. Diet or diet plus physical
activity versus usual care in patients with newly diagnosed type 2
diabetes: The Early ACTID randomised controlled trial. Lancet.
2011;378(9786):129-139.

Eckel RH, Jakicic JM, Ard ]D, et al. 2013 AHA/ACC guideline on life-
style management to reduce cardiovascular risk: A report of the
American College of Cardiology/American Heart Association Task
Force on Practice Guidelines. ] Am Coll Cardiol. 2014;63(25 pt B):
2960-2984.

Jensen MD, Ryan DH, Apovian CM, et al. 2013 AHA/ACC/TOS
Guideline for the Management of Overweight and Obesity in
Adults: A Report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines and
The Obesity Society. ] Am Coll Cardiol. 2014;63(25 pt B):
2985-3023.

Millen BE, Lichtenstein AH. Scientific Report of the 2015 Dietary
Guidelines ~ Advisory =~ Committee.  https://health.gov/dietary
guidelines/2015-scientific-report/pdfs/scientific-report-of-the-2015-
dietary-guidelines-advisory-committee.pdf. Accessed July 7, 2017.

Millen BE, Wolongevicz DM, de Jesus JM, Nonas CA, Lichtenstein AH.
American Heart Association/American College of Cardiology guide-
line on lifestyle management to reduce cardiovascular risk: Practice
opportunities for registered dietitian nutritionists. | Acad Nutr Diet.
2014;114(11):1723-1729.

Millen BE, Wolongevicz DM, Nonas CA, Lichtenstein AH. 2013
American Heart Association/American College of Cardiology/The
Obesity Society guideline for the management of overweight and
obesity in adults: Implications and new opportunities for registered
dietitian nutritionists. ] Acad Nutr Diet. 2014;114(11):1730-1735.

Chamberlain JJ, Rhinehard AS, Shaefer CFJ], Neurman A. Diagnosis and
management of diabetes: Synopsis of the 2016 American Diabetes
Association standards of medical care in diabetes. Ann Intern Med.
2016;164(8):542-552.

Lacey K, Pritchett E. Nutrition Care Process and Model: ADA adopts
road map to quality care and outcomes management. | Am Diet Assoc.
2003;103(8):1061-1072.

Hooker R, Williams ], Papneja ], Sen N, Hogan P. Dietetics supply and
demand: 2010-2020. J Acad Nutr Diet. 2012;112(3 suppl):S75-S91.

British Dietetic Association. Annual Report, 2015/2016. Birmingham:
United Kingdom; 2016.

Health Workforce Australia. Australia’s Health Workforce Series:
Dietitians in focus. http://iaha.com.au/wp-content/uploads/2014/03/
HWA_Australias-Health-Workforce-Series_Dietitians-in-focus_vF_LR.
pdf. Accessed July 7, 2017.

Brown L, Williams L, Capra S. Profile of the Australian dietetic
workforce: 1991-2005. Nutr Diet. 2006;63:166-178.

Ball L, Larsson R, Gerathy R, Hood P, Lowe C. The working profile of
Australian private practice Accredited Practising Dietitians. Nutr Diet.
2013;70:196-205.

December 2017 Volume 117 Number 12

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

RESEARCH

World Health Organization. Primary health care (now more than
ever). http://www.who.int/whr/2008/en/. Accessed July 7, 2017.

Bhattarai N, Prevost AT, Wright AJ], Charlton J, Rudisill C,
Gulliford MC. Effectiveness of interventions to promote healthy diet
in primary care: Systematic review and meta-analysis of randomised
controlled trials. BMC Public Health. 2013;13:1203.

Ball L, Leveritt M, Cass S, Chaboyer W. Effect of nutrition care pro-
vided by primary health professionals on adults’ dietary behaviours:
A systematic review. Fam Pract. 2015;32(6):605-617.

Brown L], Mitchell LJ, Williams LT, Macdonald-Wicks L, Capra S.
Private practice in rural areas: An untapped opportunity for di-
etitians. Aust J Rural Health. 2011;19(4):191-196.

Moher D, Liberati A, Tetzlaff ], Altman D. Preferred reporting items
for systematic reviews and meta-analyses: The PRISMA Statement.
Public Lib Sci Med. 2010;8(5):336-341.

Ash S, Reeves M, Bauer ], et al. A randomised control trial comparing
lifestyle groups, individual counselling and written information in
the management of weight and health outcomes over 12 months. Int
J Obes. 2006;30(10):1557-1564.

Lanza E, Schatzkin A, Daston C, et al. Implementation of a 4-y, high-
fiber, high-fruit-and-vegetable, low-fat dietary intervention: Results
of dietary changes in the Polyp Prevention Trial. Am ] Clin Nutr.
2001;74(3):387-401.

Higgins ], Deeks ]. Cochrane Handbook for Systematic Reviews of
Interventions. Version 5.1.0. London, UK: The Cochrane
Collaboration; 2011.

Stangroom J. Social science statistics 2016. www.socscistatistics.
com/pvalues/tdistribution.aspx, Accessed April 1, 2016.

Arcand JA, Brazel S, Joliffe C, et al. Education by a dietitian in patients
with heart failure results in improved adherence with a sodium-
restricted diet: A randomized trial. Am Heart J. 2005;150(4):716.

Francis SL, Taylor ML. A social marketing theory-based diet-
education program for women ages 54 to 83 years improved dietary
status. | Am Diet Assoc. 2009;109(12):2052-2056.

Lim HJ, Choi YM, Choue R. Dietary intervention with emphasis on
folate intake reduces serum lipids but not plasma homocysteine
levels in hyperlipidemic patients. Nutr Res. 2008;28(11):767-774.

Neil HA, Roe L, Godlee R], et al. Randomised trial of lipid
lowering dietary advice in general practice: The effects on serum
lipids, lipoproteins, and antioxidants. BMJ. 1995;310(6979):
569-573.

Niswender K, Piletic M, Andersen H, Conradsen Hiort L, Hollander P.
Weight change upon once-daily initiation of insulin detemir with or
without dietary intervention in overweight or obese insulin-naive
individuals with type 2 diabetes: Results from the DIET trial. Dia-
betes Obes Metab. 2014;16(2):186-192.

Soe M SK, Dean A, Mir R. . Open source epidemiologic statistics for
public health. Vol 2016. Version 3.03a. http://www.openepi.com/
Mean/t_testMean.htm, Accessed April 1, 2016.

Academy of Nutrition & Dietetics. Evidence Analysis Manual: Steps in
the Academy Evidence Analysis Process. Chicago, IL: Research and
Strategic Business Development, Academy of Nutrition and Di-
etetics; 2012.

Almeida LB, Segurado AC, Duran AC, Jaime PC. Impact of a nutritional
counseling program on prevention of HAART-related metabolic and
morphologic abnormalities. AIDS care. 2011;23(6):755-763.

Delahanty LM, Sonnenberg LM, Hayden D, Nathan DM. Clinical and
cost outcomes of medical nutrition therapy for hypercholesterole-
mia: A controlled trial. ] Am Diet Assoc. 2001;101(9):1012-1023.

Deveer R, Deveer M, Akbaba E, et al. The effect of diet on pregnancy
outcomes among pregnants with abnormal glucose challenge test.
Eur Rev Med Pharmaco Sci. 2013;17(9):1258-1261.

Heller RF, Elliott H, Bray AE, Alabaster M. Reducing blood cholesterol
levels in patients with peripheral vascular disease: Dietitian or diet
fact sheet? Med J Aust. 1989;151(10):566-568.

Huang MC, Hsu CC, Wang HS, Shin S]. Prospective randomized
controlled trial to evaluate effectiveness of registered dietitian-led
diabetes management on glycemic and diet control in a primary
care setting in Taiwan. Diabetes Care. 2010;33(2):233-239.

Imai S, Kozai H, Matsuda M, et al. Intervention with delivery of
diabetic meals improves glycemic control in patients with type 2
diabetes mellitus. J Clin Biochem Nutr. 2008;42:59-63.

1961


http://refhub.elsevier.com/S2212-2672(17)31002-X/sref1
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref1
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref1
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref1
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref1
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref1
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref2
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref2
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref2
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref2
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref3
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref3
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref3
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref3
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref3
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref4
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref4
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref4
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref4
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref4
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref4
https://health.gov/dietaryguidelines/2015-scientific-report/pdfs/scientific-report-of-the-2015-dietary-guidelines-advisory-committee.pdf
https://health.gov/dietaryguidelines/2015-scientific-report/pdfs/scientific-report-of-the-2015-dietary-guidelines-advisory-committee.pdf
https://health.gov/dietaryguidelines/2015-scientific-report/pdfs/scientific-report-of-the-2015-dietary-guidelines-advisory-committee.pdf
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref6
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref6
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref6
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref6
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref6
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref7
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref7
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref7
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref7
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref7
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref8
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref8
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref8
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref8
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref9
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref9
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref9
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref10
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref10
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref11
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref11
http://iaha.com.au/wp-content/uploads/2014/03/HWA_Australias-Health-Workforce-Series_Dietitians-in-focus_vF_LR.pdf
http://iaha.com.au/wp-content/uploads/2014/03/HWA_Australias-Health-Workforce-Series_Dietitians-in-focus_vF_LR.pdf
http://iaha.com.au/wp-content/uploads/2014/03/HWA_Australias-Health-Workforce-Series_Dietitians-in-focus_vF_LR.pdf
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref13
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref13
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref14
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref14
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref14
http://www.who.int/whr/2008/en/
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref16
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref16
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref16
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref16
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref17
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref17
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref17
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref18
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref18
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref18
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref19
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref19
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref19
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref20
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref20
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref20
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref20
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref21
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref21
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref21
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref21
http://www.socscistatistics.com/pvalues/tdistribution.aspx
http://www.socscistatistics.com/pvalues/tdistribution.aspx
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref24
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref24
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref24
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref25
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref25
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref25
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref26
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref26
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref26
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref27
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref27
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref27
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref27
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref28
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref28
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref28
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref28
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref28
http://www.openepi.com/Mean/t_testMean.htm
http://www.openepi.com/Mean/t_testMean.htm
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref30
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref30
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref30
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref30
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref31
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref31
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref31
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref32
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref32
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref32
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref33
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref33
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref33
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref34
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref34
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref34
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref35
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref35
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref35
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref35
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref36
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref36
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref36

37.

38.

39.

40.

41.

42.

43.

45.

46.

SEARCH

Johnston HJ, Jones M, Ridler-Dutton G, Spechler F, Stokes GS,
Wyndham LE. Diet modification in lowering plasma cholesterol
levels. A randomised trial of three types of intervention. Med J Aust.
1995;162(10):524-526.

Kesman RL, Ebbert JO, Harris KI, Schroeder DR. Portion control for
the treatment of obesity in the primary care setting. BMC Res Notes.
2011;4:346.

Koopman H, Spreeuwenberg C, Westerman RF, Donker A]. Dietary
treatment of patients with mild to moderate hypertension in a
general practice: A pilot intervention study (1). The first three
months. | Hum Hypertens. 1990;4(4):368-371.

Lawrence IR, Thomson A, Hartley GH, Wilkinson R, Day ],
Goodship THJ. The effect of dietary intervention on the management
of hyperlipidemia in British renal transplant patients. ] Ren Nutr.
1995;5:73-77.

Loprinzi CL, Athmann LM, Kardinal CG, et al. Randomized trial of
dietician counseling to try to prevent weight gain associated with
breast cancer adjuvant chemotherapy. Oncology. 1996;53(3):228-
232.

Naldi L, Conti A, Cazzaniga S, et al. Diet and physical exercise in
psoriasis: A randomized controlled trial. Br ] Dermatol. 2014;170(3):
634-642.

Parker AR, Byham-Gray L, Denmark R, Winkle PJ]. The effect of
medical nutrition therapy by a registered dietitian nutritionist in
patients with prediabetes participating in a randomized controlled
clinical research trial. ] Acad Nutr Diet. 2014;114(11):1739-1748.

Ramsay LE, Ramsay MH, Hettiarachchi ], Davies DL, Winchester J.
Weight reduction in a blood pressure clinic. BMJ. 1978;2(6135):
244-245,

Ravasco P, Monteiro-Grillo I, Camilo M. Individualized nutrition
intervention is of major benefit to colorectal cancer patients: Long-
term follow-up of a randomized controlled trial of nutritional ther-
apy. Am J Clin Nutr. 2012;96(6):1346-1353.

Rhodes KS, Bookstein LC, Aaronson LS, Mercer NM, Orringer CE.
Intensive nutrition counseling enhances outcomes of National

AUTHOR INFORMATION

L. J. Mitchell and L. J. Ross are lecturers, L. E. Ball is a research fellow, K. A. Barnes is a research assistant and doctoral degree candidate, and
L. T. Williams is a professor and head of nutrition and dietetics, Griffith University and Menzies Health Institute, Queensland, Southport, Gold
Coast, Australia.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Cholesterol Education Program dietary therapy. ] Am Diet Assoc.
1996;96(10):1003-1010.

Wolff S, Legarth ], Vangsgaard K, Toubro S, Astrup A. A randomized
trial of the effects of dietary counseling on gestational weight gain
and glucose metabolism in obese pregnant women. Int J Obes.
2008;32(3):495-501.

Wong SY, Lau EM, Lau WW, Lynn HS. Is dietary counselling effective
in increasing dietary calcium, protein and energy intake in patients
with osteoporotic fractures? A randomized controlled clinical trial.
J Hum Nutr Diet. 2004;17(4):359-364.

Wong MC, Wang HH, Kwan MW, et al. Dietary counselling has no
effect on cardiovascular risk factors among Chinese Grade 1 hyper-
tensive patients: A randomized controlled trial. Eur Heart J.
2015;36(38):2598-2607.

Rees K, Dyakova M, Wilson N, Ward K, Thorogood M, Brunner E.
Dietary advice for reducing cardiovascular risk. Cochrane Database
Syst Rev. 2013;12:CD00212.

Thompson RL, Hooper L, Higgins ]JP, Little PS, Talbot D, Ebrahim S.
Dietary advice given by a dietitian versus other health professional
or self-help resources to reduce blood cholesterol. Cochrane Database
Syst Rev. 2003:CD001366.

Sun 'Y, You W, Almeida F, Estabrooks P, Davy B. The effectiveness and
cost of lifestyle interventions including nutrition education for dia-
betes prevention: A systematic review and meta-analysis. J Acad Nutr
Diet. 2017;117(3):404-421.e436.

Willett W. Nutritional Epidemiology. 3rd ed. New York, NY: Oxford
University Press; 2012.

Begg C, Cho M, Eastwood S, et al. Improving the quality of reporting
of randomized controlled trials: The CONSORT statement. JAMA.
1996;276(8):637-639.

Moher D, Hopewell S, Schulz KF, et al. CONSORT 2010 Explanation
and Elaboration: Updated guidelines for reporting parallel group
randomised trials. BMJ. 2010;340:869.

Cochrane methods bias: Reporting biases. 2017. www.methods.
cochrane.org/bias/reporting-biases. Accessed March 1, 2017.

Address correspondence to: Lana J. Mitchell, PhD, AdvAPD, Griffith University and Menzies Health Institute Queensland, Parklands Dr, Southport,
Gold Coast, QLD 4222 Australia. E-mail: lana.mitchell@griffith.edu.au

STATEMENT OF POTENTIAL CONFLICT OF INTEREST

No

potential conflict of interest was reported by the authors.

FUNDING/SUPPORT
Funding in the amount of $5,000 was provided by the Griffith University 2016 New Researcher Grant Scheme. The funders had no involvement in

the

1962

study.

JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

December 2017 Volume 117 Number 12


http://refhub.elsevier.com/S2212-2672(17)31002-X/sref37
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref37
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref37
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref37
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref38
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref38
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref38
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref39
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref39
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref39
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref39
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref40
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref40
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref40
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref40
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref41
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref41
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref41
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref41
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref42
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref42
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref42
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref43
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref43
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref43
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref43
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref44
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref44
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref44
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref45
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref45
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref45
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref45
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref46
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref46
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref46
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref46
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref47
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref47
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref47
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref47
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref48
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref48
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref48
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref48
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref49
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref49
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref49
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref49
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref50
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref50
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref50
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref51
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref51
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref51
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref51
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref52
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref52
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref52
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref52
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref53
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref53
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref54
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref54
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref54
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref55
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref55
http://refhub.elsevier.com/S2212-2672(17)31002-X/sref55
http://www.methods.cochrane.org/bias/reporting-biases
http://www.methods.cochrane.org/bias/reporting-biases
mailto:lana.mitchell@griffith.edu.au



