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Abstract 

 

This study aimed to systematically evaluate the effect of nursing interventions on reducing dietary sodium intake in 

patients with chronic heart failure, further to provide insight on the most utilized nursing practices. Only randomized 

controlled trials on dietary sodium management of nursing interventions were collected from Pubmed, CINAHL, Web 

of Science, Embase and The Cochrane Library (CENTRAL). Among 515 available studies, a total of 8 ones met the 

inclusion criteria and were included. The meta-analysis result suggested that nursing interventions could reduce dietary 

sodium intake in patients with chronic heart failure within 6 months compared with conventional care [SMD (-0.305, 

95%CI -0.561, -0.049)]. Considering the sodium levels estimated by the 3-day food record is much lower than those by 

the 24-hour urinary sodium, it is better to analyze separately to further clarify the effect of nursing interventions. 

Hence, further meta-analysis results showed that the sodium intake estimated by the 3-day diet record/diary in the 

experimental group was lower than that in the control group [SMD -0.523, 95%CI (-0.894 to -0.152), P=0.006]. 

Similarly, the sodium intake in the experimental group was lower than that in the control group by 24-hour urine 

specimen [WMD -364.318, 95% CI (-603.953 to -124.684), P=0.003]. We concluded that nursing interventions can 

reduce dietary sodium intake in patients with chronic heart failure in the short term. However, the long-term effects are 

uncertain, and long-term planned randomized controlled trials in heart failure patients are required to further verify the 

effect in the future. 

 

Keywords: Heart failure; Nursing; Sodium dietary; Meta-analysis; Systematic review 

 

Abbreviations: HF-Heart failure; CHF-Chronic heart failure; HFSA-Heart Failure Society of America; ESC-

European Society of Cardiology; RCT-Randomized controlled trial; WMD-Weighted mean difference; CAH-Critical 
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care hospital; SRD-Sodium restricted diet; CMS-Centers for Medicare and Medicaid Services; TPB-Theory of planned 

behavior; LSD-Low sodium diet; PATCH-Patient activation intervention; UC-Control trial of usual care; PFE-Patient-

family education; FPI-Family-partnership intervention 

 

1. Introduction 

Heart failure (HF) is an international public health problem, with an estimated 38 million cases worldwide, which is 

increasing with population aging [1]. Despite the rapid development of medical technology and reduction of the 

mortality in HF patients, the risk of rehospitalization still remains high in patients with chronic heart failure (CHF), 

with the readmission rate of 25% [2]. Nonadherence with medication and/or diet is the most common reason of these 

admissions to the hospital [3]. Especially, excessive sodium intake can lead to fluid overload, which in turn can lead to 

hospitalization and poor quality of life [4]. To manage HF, it requires not only pharmacological therapy, but also non-

pharmacological treatment, which is targeted at increasing patients’ self-care [5]. HF self-care behaviors are 

recommended in the relevant guidelines published by the Heart Failure Society of America (HFSA) [6], the European 

Society of Cardiology (ESC) [7] and Heart Failure Group of Chinese Society of Cardiology [8], including the 

restriction of sodium, fluid and alcohol intake, recommendation of physical activity, monitoring signs and symptoms, 

smoking cessation and keeping follow-up with medical professionals and so forth. Therefore, a sodium-restricted diet 

has been recommended as one of the standard components of HF management [4, 6-8]. However, in clinical practice, 

current sodium consumption in HF patients probably exceeds far more than a guideline-recommended amount [9, 10]. 

As one of the most important part of the multi-disciplinary health care team, nurses take on multiple tasks [11], and 

play an indispensable role in the management of dietary sodium in HF patients. Several studies have demonstrated the 

effectiveness of nurse-led/participatory interventions in reducing dietary sodium intake in HF patients, but other studies 

[12, 13] found no significant effect. Basing on a systematic review of the current literature, we aimed to appraise the 

effectiveness of nursing interventions for decreasing sodium intake for CHF patients, summarize the current evidence, 

and provide references for future studies on dietary sodium management in HF patients. 

 

2. Materials and Methods 

The PRISMA statement [14] and the guidance in the Cochrane Handbook [15] for systematic reviews and meta-

analyses were followed.  

 

2.1 Retrieval strategies 

Two reviewers (WY and SH) systematically searched across several databases, including PubMed, CINAHL, Web of 

Science, Embase and the Cochrane Central Register of Controlled Trials for relevant articles from their inception up to 

December, 2018. Search terms for sodium intake were combined with search terms for heart failure. Search strategies 

were adapted for each database as necessary. Taking the retrieval of the PubMed database as an example, the complete 

search strategy is shown in Table 1.  
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S.no. Search 

#1: (((((((((((((Heart Failure[MeSH Terms]) OR Heart Failure, Diastolic[MeSH Terms]) OR Heart Failure, 

Systolic[MeSH Terms]) OR Cardiac Failure[Title/Abstract]) OR Myocardial Failure[Title/Abstract]) OR 

Congestive Heart Failure[Title/Abstract]) OR cardiac dysfunction[Title/Abstract]) OR cardiac 

insufficiency[Title/Abstract]) OR heart failure[Title/Abstract]) OR CHF[Title/Abstract]) OR 

HF[Title/Abstract])) 

#2: ((((((((((((Sodium, Dietary[MeSH Terms]) OR Sodium Chloride, Dietary[MeSH Terms]) OR Sodium 

Chloride[MeSH Terms]) OR Diet,Sodium-Restricted[MeSH Terms]) OR Sodium, Dietary[Title/Abstract]) OR 

salt[Title/Abstract]) OR salt intake[Title/Abstract]) OR sodium intake[Title/Abstract]) OR Sodium-Restricted 

Diet*[Title/Abstract]) OR Low-Sodium Diet*[Title/Abstract]) OR Low-Salt Diet*[Title/Abstract]) OR Salt-

Free Diet[Title/Abstract])) 

#3: (((((((randomized controlled trial[Publication Type]) OR controlled clinical trial[Publication Type]) OR 

randomized[Title/Abstract]) OR palcebo[Title/Abstract]) OR clinical trails as topic[MeSH Terms: noexp]) OR 

clinical trails as topic[Title/Abstract]) OR trial[Title]). 

#4: #1 AND #2 AND #3 

 

Table 1: Search strategy (take the retrieval of the PubMed database as an example). 

 

2.2 Study selection criteria and types of outcome measures 

The literature selection in this present study was based on the following inclusion and exclusion criteria:  

Publications had to (1) describe randomized controlled trial (RCT), (2) target adults (aged ≥ 18 years) with chronic 

stable heart failure, (3) integrate nurse-led or nurse-involved interventions, (4) evaluate sodium intake as outcome 

measures, which could be estimated by means of 24-hour urine secretions or dietary anamnesis. To avoid discrepancy, 

we further defined that control group using usual care, referred to receiving usual treatment with medical and nursing 

staff and the general health education nursing services. On the basis of the standard care, the experimental interventions 

could be conducted with in-depth counseling, interviews, reminders, structural health education or other individualized, 

comprehensive managements designed to reduce dietary sodium intake in patients with chronic heart failure. In this 

process, nurses may act as leaders, managers or resource coordinators of intervention projects. Publications had to be 

available in (5) full-text, (6) English and there were no limits on year published. Studies involving patients with other 

complication such as end-stage hepatic failure, renal failure, active malignancy and so forth were precluded. 

 

2.3 Trial selection and data extraction 

The search strategy was performed in the 5 English databases to screen and select the relevant references and remove 

the duplicate studies. Two authors (WY and SH) independently extracted data and rated the quality of the studies 

according to a bias rating tool [15], resolving differences by discussions with the third author (SZ). The following 

items were extracted, including: author, year, country, number and mean age of the subjects, characteristics of the 

intervention and control, duration, and evaluation method and outcome measures. We planned to perform a meta-
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analysis if sufficient reliable data were available. 

 

2.4 Data analysis 

We used mean difference and standardized mean difference to assess the continuous outcomes and the meta-analysis 

was displayed graphically as forest plot and calculated using STATA 12.0 software. P<0.05 was considered significant. 

If the standard deviation is not reported in the original text, the confidence interval and t values provided in the 

literature will be converted to the standard deviation according to the method in the system evaluation manual [15]. 

The I2 statistic was used to assess the presence of clinical and methodological heterogeneity. If I2 values are less than 

50%, it can be generally considered that multiple similar studies are homogeneous, and fixed effect model can be 

selected for meta-analysis. On the contrary, if I2 values is greater than 50%, it can imply substantial heterogeneity, 

even with considerable heterogeneity, a random effect model would be used. At the same time, subgroup and 

sensitivity analyses can be considered to explore possible reasons for heterogeneity. If the source of heterogeneity 

cannot be determined, descriptive analysis will be adopted instead of meta-analysis. The weighted mean difference 

(WMD) method will be applied when the measurement tool is consistent for the continuous variable. Conversely, if 

different measurement tools are used for the same variables, the standardized mean difference (SMD) will be used for 

analysis. 95% confidence intervals (95% CI) was calculated for all analyses. Publication bias will be assessed by visual 

analysis of funnel plots, if at least 10 studies were included in a meta-analysis. 

 

3. Results 

3.1 Search results 

The literature search retrieves a total of 515 records, including 226 in PubMed, 60 in Embase, 16 in CINAHL, 19 in 

Web of Science and 194 in Cochrane. After removing 144 duplicates, 371 references were remained and 62 

publications were selected based on the title and abstract for full-text review. After independent assessment by two 

authors, another 54 publications were excluded. In the end, 8 articles satisfied the predefined inclusion criteria for 

analysis. A flow chart of the search and selection process is presented in Figure 1.  

 

 

Figure 1: Flow chart of study selection. 
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3.2 Study characteristics  

These articles were originated from the United States (n=2), Canada (n=2), Sweden (n=1), Mexico (n=1), Brazil (n=1) 

and Iran (n=1), with a total of 530 samples. All the studies were RCTs of patients with confirmed diagnosis of HF, who 

had received or were still receiving optimal medical treatments according to guidelines (without change in diuretic 

dose recently). The study interventions were performed in different study Settings. Among them, 3 were conducted in 

the specialty HF clinics or ambulatory clinics, 3 in university-affiliated hospitals, 1 at a rural critical care hospital 

(CAH). And only one study was recruited from a cardiology clinic, community hospital and a university hospital 

simultaneously. The mean age of patients across the 8 studies was 63.6 years old, and the total sample of the studies 

providing data was nearly equally divided by gender (52.8% male). Only three studies mentioned ethnicity and were 

primarily Caucasian (90%). The majority of the patients were married, retired, or living at home with their spouses and 

children. In addition, the duration of the studies and interventional time points were varied. In most cases, intervention 

was initiated once patients were enrolled and assessed, and they were followed up for at least 3 months. The majority 

of studies [12, 13, 16, 17] were followed up for 6 months, and a few studies [18, 19] had a longer follow-up period 

from 12 months to 24 months. In this review, the measured values within 6 months were used for analysis. The details 

of the included 8 articles are summarized in Table 2. 

 

References 
N  

(loss%) 

Mean 

age 

(years) 

Inclusion 

criteria 
Intervener Intervention Comparator 

Measures 

and time 

points 

Results Key findings 

Arcand, et al. 

2005, Canada 

[20] 

50 

(6%) 

56 Patients with 

HF (LVEF＜

35%). 

Nurses 

assist 

nutritionists. 

25 patients 

received 2 

additional 

individualized 

nutrition-

counseling 

appointments 

with a 

registered 

dietitian (set 

sodium goal: 

2000 mg/d). 

The HF clinic 

nurse 

completed a 

routine 

assessment 

and 25 

patients 

received 

nutrition 

advice by 

way of self-

help literature 

(set sodium 

goal: 

2000mg/d). 

A 3-day 

food 

record, 

Baseline, 

3mo. 

The sodium 

intake of the 

IG was 

significantly 

reduced, while 

that of the CG 

was not 

changed at 

3mo. 

Nutrition 

counseling is 

more effective 

at reducing 

sodium intake 

in CHF 

patients than 

providing 

only written 

educational 

materials. 

Welsh, et al. 

2013, United 

States [17] 

52 

(21%) 

63 Adult patients 

who had a 

confirmed 

diagnosis of 

HF, NYHA 

classes II to 

IV. 

Nurse-led 27 patients 

received 6 wk 

education 

intervention 

based on the 

TPB with 

instruction 

and advice on 

RSD 

adherence 

from the 

intervention 

25 patients 

received no 

dietary 

instructions. 

A 3-day 

food 

diaries, 

Baseline, 

6wk, and 

6mo. 

At 6mo, IG 

had low 

sodium intake 

and high scores 

in the sodium 

restricted diet 

questionnaire. 

Well-designed 

educational 

programs help 

HF patients 

stick to a low-

sodium diet. 
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nurse during 

home visits 

and telephone 

calls. 

Colin-

Ramirez,et al. 

2014, Canada 

[18] 

38 

(8%) 

65.5 Adult patients 

with a 

confirmed 

diagnosis of 

HF, NYHA 

classes II and 

III, and 

receiving 

optimally 

tolerated 

medical 

therapy 

according to 

CCS 

guidelines. 

Nurses 

assist 

nutritionists. 

A dietitian 

predeveloped 

dietary 

materials and 

daily menus 

to 19 patients 

(set sodium 

goal:1500 

mg/d). 

19 patients 

were only 

encouraged to 

avoid 

sodiumrich 

foods and to 

limit 

condiments 

for preparing 

their meals 

(set sodium 

goal:2300 

mg/d). 

A 3-day 

food 

record, 

Baseline, 

3mo, and 

6mo. 

The sodium 

intake of IG 

and CG 

decreased 

significantly at 

6mo. IG BNP 

level decreased 

while CG level 

remained 

unchanged. 

Quality of life 

scores of both 

groups were 

improved. 

Sodium 

restriction was 

associated 

with 

decreased 

BNP levels 

and improved 

quality of life 

in HF 

patients. 

 

Young, et al. 

2016, United 

States [13] 

105 

(5%) 

70.2 Adult HF 

patients 

discharged 

from a rural 

critical access 

hospital, 

having NYHA 

classes II to 

IV symptoms 

or I symptoms 

and at least 

one other HF-

related 

hospitalization 

or ED visit in 

the previous 

year. 

Nurse-led 54 patients 

received a 12-

wk SM 

training and 

coaching 

program 

delivered by 

telephone and 

tailored on 

subjects’ 

activation 

levels. 

51 patients 

only received  

usual care 

and the 

standard 

discharge 

teaching for 

HF that 

includes 

written and 

verbal 

information 

about HF 

self-care and 

scheduled 

follow-up 

doctor 

appointments. 

A 24-

hour 

urine 

sample, 

Baseline, 

3mo, and 

6mo. 

Compared with 

CG, IG self-

report SM 

compliance 

and self-

efficacy were 

significantly 

improved. But 

IG and CG had 

no significant 

difference in 

BNP level, 

sodium intake 

and 

readmission 

rate. 

PATCH test 

improves the 

SM 

behavioral 

compliance of 

HF patients, 

but cannot 

reduce the re-

hospitalization 

rate. 

Colin-

Ramirez, et 

al. 2004, 

Mexico [16] 

65 

(11%) 

62 Adult patients 

with a 

confirmed 

diagnosis of 

HF. 

Nurses 

assist 

nutritionists. 

30 patients 

was 

prescribed to 

a salt-

restricted diet 

(set sodium 

goal: 2000-

2400 mg/d), 

receiving 

written and 

oral 

instructions 

from the 

dietitian. 

35 HF 

patients 

received 

traditional 

management, 

including 

common 

dietary 

advisories. 

A 24-

hour 

urine 

sample, 

Baseline, 

6mo. 

The intake of 

calories, 

macronutrients, 

liquids and 

sodium of IG 

was 

significantly 

lower than that 

of CG. The 

quality of life 

has improved 

even more. 

Supervised 

nutritional 

interventions 

improved the 

clinical status 

and quality of 

life of HF 

patients. 

Donner, et al. 

2012, Brazil 

46 

(0%) 

58 Adult HF 

outpatients, 

Nurse-led 23 patients 

received 

23 patients 

received 

A 24-

hour 

The nutritional 

knowledge of 

Nutritional 

guidance is 
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[12] NYHA 

classes I to III. 

additional 

orientations 

(for one hour) 

about diet and 

its 

relationship 

with heart 

failure. 

usual 

treatment 

with medical 

and nurse 

staff. 

urine 

sample, 

Baseline, 

6 wk, 

and 6 

mo. 

IG was higher 

than that of CG 

at 6 mo. But 

there were no 

statistically 

significant 

differences in 

quality of life 

and sodium 

intake between 

IG and CG. 

helpful in 

improving 

dietary quality 

in outpatient 

HF patients, 

and further 

studies are 

necessary to 

evaluate its 

benefits on 

quality of life 

and prognosis. 

Philipson,et 

al. 2013, 

Sweden [19] 

75 

(7%) 

75 Adult patients 

with a history 

of CHF, in 

NYHA 

classes II and 

IVb. 

Nurse-led 49 patients 

discussed and 

got advice 

from a RD or 

a RN, who 

was coached 

by a dietician 

and in 

continuous 

dialogue with 

the dietician 

about 

nutritional 

problems.(set 

sodium goal: 

2000-3000 

mg/d) 

48 patients 

received 

usual 

information 

given by the 

nurse-led 

heart failure 

clinics. 

A 24-

hour 

urine 

sample, 

Baseline, 

3 mo, 

and 

patients 

were also 

contacted 

by 

telephone 

after 10-

12 mo by 

a 

dietician. 

IG 

significantly 

reduced urine 

volume and 

sodium intake 

compared with 

CG at 3 mo, 

and improved 

the composite 

endpoint 

(symptoms of 

hospitalization, 

cardiac 

function 

grading, 

quality of life, 

thirst and 

sodium 

retention). 

Individualized 

sodium and 

water 

restriction can 

improve the 

signs and 

symptoms of 

CHF patients, 

and have no 

adverse 

effects on 

thirst, appetite 

and quality of 

life of patients 

with moderate 

or severe CHF 

and those with 

previous signs 

of fluid 

retention. 

Akhondzadeh, 

et al. 2018, 

Iran [21] 

100 

(11%) 

58.9 Adult CHF 

patients. 

Nurse-led 50 patients 

received an 

education 

program 

within 6 

consecutive 

weeks (1 

session in 

each week). 

50 patients 

received 

routine 

education. 

A 24-

hour 

urine 

sample, 

Baseline, 

6 wk, 

and 6 

mo. 

At 3 mo, IG 

significantly 

reduced 

sodium intake 

compared with 

CG, and 

improved 

patients' 

sodium-

restricted diet 

compliance. 

Education 

programs 

promote 

compliance 

with sodium-

restricted diets 

in CHF 

patients, 

leading to a 

reduction in 

sodium intake. 

 

HF-heart failure; CHF-chronic heart failure; EF-ejection fraction; LVEF-left ventricular ejection fraction; mo-month; 

NYHA-New York Heart Association; wk-week; TPB-theory of planned behavior; RSD-restriction of sodium diet; SM-

self-management; RD-registered dietician; RN-registered nurse; IG-intervention group; CG-control group 

Table 2: Summary of Included Studies. 
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3.3 Contents of nursing intervention 

Diet-related nursing intervention in patients with HF includes providing menu or informing patients of sodium intake 

goal. In these eight randomized studies, nurse-led and/or nurse assisting a dietitian to provide nutrition education and 

consultation. A total of 5 studies [12, 13, 17, 20, 21] focused on the standardization of education intervention, in order 

to improve the HF patients’ nutrition knowledge and sodium restricted diet (SRD) adherence. 7 studies [12, 13, 16-20] 

helped patients in the intervention group to set a daily dietary sodium intake goal, which ranges from 1500 to 3000 

mg/d. Most control groups [16, 18-21] accepted general dietary advice or received the standardized discharge diet 

instructions as recommended by Centers for Medicare and Medicaid Services (CMS) and the Joint Commission [13]. 

At the same time, there are 2 studies’ control groups [12, 17] receiving no dietary guidance. The intervention content is 

the focus of this review, and the general strategies of these included RCTs are shown in Table 3.  

 

Strategies 

Arcand 

et al. 

[20] 

2005 

Welsh 

D, et al. 

[17] 

2013 

Colin-

Ramirez, 

et al. 

[18] 

2014 

Young 

L, et al. 

[13] 

2016 

Colín 

Ramírez, 

et al. 

[16] 

2004 

Donner, 

et al. 

[12] 

2012 

Philipson 

H, et al. 

[19] 

2013 

Akhondzadeh 

K, et al. [21] 

2018 

Educational 

courses/sessions 
√ √ - √ - √ √ √ 

Set sodium intake 

goal 
2 g/d 2 g/d 

IG 1.5 

g/d, CG 

2.3 g/d 

1.5 g/d 2-2.4 g/d 2-3 g/d 2-3 g/d Not stated 

Prepare 

educational 

materials and tools 

in advance 

√ √ √ √ √ √ √ √ 

Provide 

consultation 

/instructions face 

to face 

√ √ - - √ √ √ - 

Individualized 

education/planning 
√ √ √ - - √ √ √ 

Review food 

records with 

patients 

√ - √ - - - - √ 

Involve the family - √ - √ - - - √ 

Education/follow- - √ √ √ - - √ √ 
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up phone calls 

The home visits - √ √ √ -  - - √ 

 

Table 3: General intervention strategies in the included literature. 

 

All studies developed and provided specific written educational materials, educational tools for the target population, 

which included a self-management (SM) workbooks [13], a SRD handout [17, 20], instructions from the dietitian [16] 

and a low-sodium shopper’s guide that reviewed content in commonly purchased foods [20]. In the educational 

courses, researchers usually used visual aids (e.g. plastic models of food portions [17], web links [13], etc.) along with 

verbal explanations, a step-on weight scale with large and bright readings [13], a specifically created calendar [12] and 

a diet manual [21] consisting of information about the amount of sodium in different foods and cooking methods to 

deepen patients’ understanding of knowledge related to heart failure and improving their compliance with dietary 

sodium management behaviors. Meanwhile, researchers usually conducted educational sessions, face-to-face 

interviews, review of dietary of the intervention group patients, and/or telephone follow-up to enhance the intervention 

effect. The duration of each educational activity (courses/sessions/lectures presented to small groups, etc.) ranged from 

45 minutes to 1 hour. Personalized consulting was about 15 to 30 minutes, and follow-up call was limited to 10 to 15 

minutes. Almost all studies selected a variety of strategies to meet individual patient learning needs. Welsh et al. [17] 

recommended that a research intervention nurse should provide education through two home visits and two follow-up 

telephone calls, in conjunction with visual aids suitable for content introduction, including diagrams of the heart, 

drawings of salt shakers, swollen extremities, which could help patients understand the connections among excessive 

dietary sodium intake, symptoms and hospitalization etc. In addition to multiple forms of intervention (verbal, written, 

and visual), the study by Young et al. provided an educational toolkit that contained a digital scale and an electronic 

pillbox. Colin-Ramirez et al. [18] prepared a list of recommended and discouraged foods based on their sodium content 

per serving and provided a set of 6 daily sample menus to patients, which was consistent with their energy 

requirements and sodium restriction. Furthermore, researchers told the intervention subjects to avoid sodium-rich foods 

and condiments, and use low-sodium or sodium-free cereals. Also, cooking with lemon juice, vinegar, vanilla, garlic, 

onion or flavoring was encouraged.  

 

 

3.4 Theoretical framework of included studies 

In the 8 studies included, only 3 studies used theory to guide the intervention. Welsh et al. [17] and Akhondzadeh et al. 

[21] cited the theory of planned behavior (TPB) as the theoretical framework and developed structured teaching 

strategies. These strategies could help medical personals address different problems including patients’ attitudes, 

subjective norms, and other problems in the learning process to promote HF patients’ adherence to a low sodium diet 

(LSD). Young L, et al. [13] proposed the patient activation intervention (PATCH) for study based on components of 

Lorig’s chronic disease self-management model, Hibbard’s patient activation theory, Bandura’s conceptualization of 

self-efficacy and Long and Weinert’s rural nursing theory. Hence, the intervention was triggered by the patients’ 
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hospitalization and initiated during the stay in hospital when they felt most vulnerable and were most likely to accept 

the idea of making behavioral changes to avoid readmission. Furthermore, PATCH presented the tailored intervention 

sessions based on activation level, and set goals in advance to enhance the intervention effect. 

 

3.5 Change in sodium intake 

Meta-analysis results showed that there was a significant decrease in sodium intake of the experimental group 

compared to the control arm in a short term after the end of the nursing intervention program [SMD -0.305, 95% CI (-

0.561 to -0.0.049), P=0.02, Figure 2], and the pooled studies were homogeneous (I2=47.2%). At present, 24-hour urine 

sodium has been considered as the gold standard to measure sodium consumption [22, 23], and 5 studies 

[12,13,16,19,21] instructed patients to collect a 24-hour urine specimen to measure sodium intake. However, the other 

3 studies [17,18,20] used a 3-day food record/diary, which was also used to assess sodium and total dietary intake in 

patients with HF. Dunbar et al. [24] pointed out that the sodium levels for the 3-day food record were much lower than 

those from the 24-hour urinary sodium. Also the nutrition software calculated without considering the sodium added in 

the diet, indicative of common underreporting and under-estimating sodium consumed through dietary assessments. 

Therefore, it is better to distinguish in the integrated analysis in order to further clarify the effect of nursing 

intervention. Further meta-analysis results showed that the sodium intake estimated by the 3-day diet record/diary in 

the experimental group was lower than that in the control group after the end of the nursing intervention [SMD -0.523, 

95%CI (-0.894 to -0.152), P=0.006, Figure 3]. The 3 studies [17, 18, 20] were homogeneous (I2=8.3%). Similarly, the 

sodium intake in the experimental group was lower than that in the control group by 24-hour urine specimen [WMD-

364.318, 95%CI (-603.953 to -124.684), P=0.003, Figure 4]. The 5 studies [12, 13, 16, 19, 21] were homogeneous as 

well (I2=24.9%). 

 

Figure 2: The forest plot of the effect of nursing intervention on sodium intake in HF patients. 
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Figure 3: The forest plot of the effect of nursing intervention on sodium intake estimated by the 3-day diet record 

/diary in HF patients. 

 

Figure 4: The forest plot of the effect of nursing intervention on sodium intake estimated by a 24-hour urine specimen 

in HF patients. 

 

3.6 Risk of bias across studies 

The risks of bias in the eight included studies were different. Four studies [12, 13, 18, 21] were conducted with specific 

randomization, among which two [13, 21] reported the methods of allocation concealment. Since it is difficult for 

nurses to perform a double blind (participant and provider) intervention in hospital, the main observation was result 

evaluator blinding. Details of the assessment risk of bias of the included studies using the Cochrane Handbook for 

Systematic Reviews of Interventions-version 5.1.0 are provided in Table 4 and all the results are summarized in Figure 

5. Finally, Egger’s test did not exhibit a significant published bias regarding the sodium intake outcome (P=0.471). 

 

 

Figure 5: Summary figure of the risk of bias in the included studies. 
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Bias 

Author  

Arcand, 

et al. 

[20]  

Welsh], 

D, et al. 

[17]  

Colin-

Ramirez, 

et al. 

[18]  

Young 

L, et al. 

[13]  

Colín 

Ramírez, 

et al. 

[16]  

Donner, 

et al. 

[12] 

Philipson 

H, et al. 

[19]  

Akhondzadeh 

K, et al. [21]  

Year  2005 2013 2014 2016 2004 2012 2013 2018 

Selection bias: 

random sequence 

generation 

U U L L U L U L 

Selection bias: 

allocation 

concealment 

U U U L U U U L 

Performance bias: 

adequate participant 

and provider 

blinding 

U U H H U U H L 

Detection bias: 

adequate result 

evaluator blinding 

U U L L U U L L 

Attrition bias: 

integrity of 

outcome indicator 

data 

H L L L L L L L 

Reporting bias: 

selective outcome 

reporting 

L L L L L L L L 

Other bias L H L H H L L L 

Literature quality 

grade  
B B B B B B B A 

H-the risk of bias is high; L-the risk of bias is low; U-unclear 

Table 4: Assess risk of bias of the included studies using the Cochrane Handbook for Systematic Reviews of 

Interventions-version 5.1.0. 

4. Discussion  

4.1 Summary of evidence 

The purpose of this systematic review is to evaluate the effect of nursing intervention on reducing dietary sodium 

intake in CHF patients. General strategies for nursing intervention are quite abundant. In addition to specific written 

educational materials and tools, the researchers also conducted face-to-face education and counseling for the 
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experimental groups, or provided personalized courses to review the diet with the intervention subjects or enhanced the 

intervention effect through telephone follow-up. Changes in dietary behavior are associated with multiple factors such 

as age, comorbidity, economic status, education background, social support, and personal cognition. Therefore, it is not 

likely that any one nursing intervention will work for all patients. In that case, instruction is required to be flexible 

enough to meet individual patient/family needs and be adjusted to address factors that could prohibit patients’ RSD 

adherence [25]. At the same time, lots of current nursing intervention research to promote RSD compliance in patients 

with CHF is still limited by lack of a theoretical framework, due to unclear mechanisms of the intervention [13]. In 

addition, the influence of family and social support on individual behavior change had not received enough attention. 

Among the available literatures, only 3 studies [13, 17, 21] demonstrated that families should be involved in the 

education program based on the dietary compliance occurred in the context of the family. Dunbar et al. [24] defined HF 

patients and one family member as ‘dyads’, and all subjects were divided into three groups, including control trial of 

usual care (UC), patient-family education (PFE), and family-partnership intervention (FPI). Dyads in FPI received 

additional sessions that focused on teaching them how to give support, communication, empathy, and autonomy 

support for one another’s role in order to decrease family members’ complaints or criticism of HF patients and promote 

the solution of problems within the family. The results indicated that the FPI demonstrated a greater maintenance effect 

of reducing sodium intake for those with poor family function than the PFE group, which provided information alone. 

It was an important finding suggesting that we should pay more attention to the interaction between HF patients and 

family caregivers in the future intervention studies. 

 

The results of six original studies [16-21] showed that the nursing intervention had a positive impact on the adherence 

intention to the RSD and could reduce sodium intake in patients with HF. Two studies [12, 13] which did not result in 

significant changes on sodium intake suggested that it might be related to a lack of individualized education plans 

within the intervention strategies, as well as some interactive education programs. Besides, partially collecting urine 

specimens, heavy perspiration, chronic diarrhea and drug usage may interfere with the consistency of 24-hour urine 

excretion and dietary intake [23].  

 

5. Limitations and Potential Biases in the Review Process 

First, only English literatures were included in this review, and it might lead to incomplete inclusion. Second, the 

overall qualities of the eight articles were mostly medium, and the RCTs were different in designs, which could lead to 

some bias in the final results. Third, nursing intervention strategies were not entirely the same, and sample size of some 

studies is small, which might give rise to clinical heterogeneity. Finally, the studies included in this review were from 

multiple countries, and the different racial and physical quality of the subjects in each study was also the possible cause 

of the clinical heterogeneity. 

 

6. Conclusions 

Nurse-led and/or nurse-engaged interventions can improve the short-term (≤6 mo) effect of dietary sodium intake 

management in patients with CHF, but the long-term effect is uncertain. It is recommended to optimize strategies for 
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nurses to educate CHF patients on the modification of the life style, such as restrictive behaviors, and extend the 

follow-up time in future studies in order to provide more valuable evidence. 
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