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ABSTRACT

Aims/Introduction: Previous reviews have revealed uncertainty regarding the effective-
ness of home visit interventions for managing diabetes. Therefore, we carried out a quan-
titative systematic review and meta-analysis to evaluate the effects of home visit
interventions among patients with diabetes.

Materials and Methods: We searched various electronic databases (PubMed, EMBASE,
Cochrane Library, Web of Science, CINAHL, Wanfang and Chinese scientific full-text data-
bases) from their inception until March 2016. We included randomized controlled trials
that included patients with diabetes, and evaluated the effects of home visit programs on
glycated hemoglobin concentrations. Two reviewers independently used the Cochrane
Collaboration methods to assess the included studies’ risk of bias and quality.

Results: We included seven randomized controlled trials with 686 participants. Com-
pared with the usual care, the home visit group showed a greater reduction in glycated
hemoglobin concentrations (mean difference —0.79% [-9 mmol/mol], 95% confidence
interval [Cl]: =093 to =025% [11 to —3 mmol/moll; P < 005; F = 0%), systolic blood pres-
sure (mean difference —=5.94 mmHg, 95% confidence interval —11.34 to —=0.54 mmHg) and
diastolic blood pressure (mean difference =632 mmHg, 95% confidence interval —12.00 to
—0.65 mmHg). Furthermore, home visits improved quality of life, high-density lipoprotein,
low-density lipoprotein, total triglycerides and self-management. However, there were no
significant differences between the two groups in their bodyweight, total cholesterol,
body mass index and self-efficacy.

Conclusion: Home visits were associated with improved glycemic control and reduced
cardiovascular risk factors, which shows that it is an effective method for diabetes man-
agement.
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INTRODUCTION 592 million in 2035°, which will likely increased the overall

Diabetes mellitus is a chronic disease with a multifactorial
pathogenesis and etiology that are related to the complex inter-
actions between genetic and environmental factors' *. Increased
life expectancy, a sedentary lifestyle and a poor diet have also
contributed to the higher rates of type 2 diabetes mellitus
worldwide’. In 2013, an estimated 382 million people had type
2 diabetes mellitus, and this figure is estimated to increase to
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financial burden of diabetes’. In 2012, the total economic bur-
den of diabetes was >$322 billion in the USA®, and this burden
is 48% greater than the $218 billion estimate for 2007°. The
risk of cardiovascular disease also increases with fasting blood
glucose levels, even for levels that do not qualify for a diagnosis
of diabetes', and diabetes can also lead to damage to the kid-
neys, nerves and eyes, which can create further complications.
Thus, chronic complications of type 2 diabetes mellitus progres-
sion reduce individuals’ quality of life, create a heavy burden
on healthcare systems and increase mortality'' >,
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Different interventions have been developed to control dia-
betes in primary care without satisfactory results'*"”, showing
the need for new strategies for management of this disease.
Home visits are considered an economical and effective method
for preventing and controlling chronic diseases, as they can
provide benefits for the patient, their family and society in gen-
eral, as well as improve the quality of life among old patients
with chronic disease'® *°. This comprehensive and humanized
approach to care seeks to improve the patient’s knowledge
regarding the pathology, which connects them with their treat-
ment and allows them to assume autonomous responsibility for
their health®’. Furthermore, numerous recent meta-analyses
have shown that nurse-led interventions can enhance diabetes
outcomes™* ¢, Nevertheless, there is no clear international evi-
dence regarding the effectiveness of home visit programs for
diabetes management, despite their promising results for other
conditions. A comparable systematic review and meta-analysis
is currently available in the literature. Therefore, the present
quantitative systematic review and meta-analysis was carried
out to evaluate whether home visit programs were an effective
method for diabetes management.

METHODS

Literature search

We carried out a search of various electronic databases
(PubMed, EMBASE, Cochrane Library, Web of Science,
CINAHL, Wanfang and Chinese scientific full-text databases)
for randomized controlled trials (RCTs) that evaluated diabetes
and home visit programs, and were published between the
databases’ inception and March 2016. The search terms were:
‘diabetes mellitus,” ‘hyperglycemia, ‘high blood sugar, ‘high
blood glucose,” ‘house call, ‘home visit' and ‘randomized con-
trolled trial” The detailed search algorithms are showed in
Appendix Sl.

Study selection

Two reviewers independently scanned the titles and abstracts,
assessed the eligible trials according to the pre-specified criteria,
and assessed the methodological quality of the included trials.
Trials that were potentially suitable for inclusion were retrieved
for a full-text review. Any disagreements regarding study inclu-
sion were resolved by discussion. The inclusion criteria were:
(i) the participants had to be diagnosed with diabetes mellitus;
(i) the study compared home visits and usual care (usual care
contains health education leaflets or pamphlets regarding
hypertension); (iii) the primary outcome measures were
changes in glycated hemoglobin (HbAlc) levels at the end of
the active intervention. The secondary outcome measures were
defined as changes in blood pressure (BP), body mass index
(BMI), waist circumference, weight, quality of life and levels of
high-density lipoprotein (HDL), low-density lipoprotein (LDL),
triglycerides (TG), total cholesterol (TC) and cost-effectiveness;
(iv) the study used an RCT design (regardless of blinding sta-
tus); and (v) the full text was published in English or Chinese.

http://onlinelibrary.wiley.com/journal/jdi

Data extraction and quality appraisal
Two authors independently extracted data from the included
studies using standardized electronic forms. Disagreements
regarding the data extraction were settled through discussion
and consensus of the study group. The extracted data included
study design, methodological evaluation, interventions and out-
comes, the studied population, and sample size. The studies’
corresponding authors were contacted in cases of missing data.
The Cochrane Collaboration methods were used by two
reviewers to independently evaluate study quality and the risk
of bias”’, based on the studies’ sequence generation, allocation
concealment, blinding, incomplete outcome data, selective
reporting and other sources of biases’*. Disagreements were
resolved by the study group. According to the Cochrane Col-
laborations Handbook (version 5.2), each quality factor was
classified as yes (low risk of bias), no (high risk of bias) or
unclear (moderate risk of bias).

Statistical analysis

The data were pooled and analyzed using Review Manager
(version 5.3; The Cochrane Collaboration, Oxford, UK) and
Stata software (version 12.0; StataCorp, College Station, Texas,
USA). Publication bias was examined based on a funnel plot
using Begg’s test and Egger’s test. The changes in blood glucose
were calculated based on the pre- and post-intervention blood
glucose values for the home visit interventions and usual care.
For dichotomous variables, the intervention effects were calcu-
lated as relative risk (RR), and mean differences (MD) with
95% confidence intervals (CIs) were used for continuous vari-
ables. Heterogeneity was estimated using the y’-test (o = 0.1)
and P statistics (low heterogeneity: 25%, moderate heterogene-
ity: 50%, and high heterogeneity: 75%). When there was no sig-
nificant heterogeneity among the studies (P > 0.1, I* < 50%),
we used a fixed effects model, and a random effects model was
used if significant heterogeneity was detected (P < 0.1,
P > 50%). Differences were considered statistically significant at
a P-value of 0.05. The meta-analysis was carried out using
Review Manager software (version 5.2) and Stata software 12.0.

RESULTS

Literature search

The searches identified 436 studies. There are 295 studies after
duplicates were removed. A total of 273 studies were excluded
after the initial screening of the titles and abstracts. The
remaining 22 studies were subjected for full-text review, and
seven studies were considered eligible for this review (Figure 1).

Study characteristics and risks of bias

Table 1 summarizes the main characteristics of the seven RCTs,
which included the authors, setting, publication date, study
location, sample size, mean age, sex distribution and study
duration. The studies included 686 patients (335 patients
received home visits, 351 patients received usual care), and were
carried out in Canada (1 study), Thailand (1 study), Australia
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CINAHL (n=74)
Web of science (n = 38)
EMBASE (n = 40)
Cochrane Library (n =73)
Pubmed (n = 56)
CNKI(n=104)
Wanfang (n=51)

Studies identified from literature search (n = 436)

A

Studies after duplicates removed (n =

295)

Studies excluded based on title and

Y

abstract review (n = 273)

Appropriate studies to be included in the review (n = 22)

No RCT (n=2)
.| Double or serial publications (n = 2)

No information on outcomes (n = 7)
No diseases (n=1)
Abstract (n = 3)

Studies included in the final review (n = 7)

Figure 1 | Flowchart of literature search. RCT, randomized controlled trial.

(1 study) and the USA (4 studies). The intervention durations
ranged from 3 months to 2 years, and three studies reported
outcomes at 6 months. Figure 2 shows the risks of bias for the
included studies.

Primary outcome measure

All seven RCTs*® ¢ (335 participants received home visits and
351 participants received usual care) evaluated changes in
HbAlc, and a significant reduction in the post-treatment
HbAlc was observed for home visits, compared with usual care
(MD -0.79% [-9 mmol/mol], 95% CI. —0.93 to —0.25%
[11 mmol/mol to —3 mmol/mol]; P < 0.05; Figure 3). The P
statistic (0%) showed no heterogeneity among the seven trials.

Secondary outcome measures

Among 273 participants in two trials™””, participants who
received home visits showed significant improvements in qual-
ity of life, compared with participants who received usual care
(MD 11.81, 95% CI: 7.20 to 16.42; P < 0.001; I* = 23%). Two
trials®** evaluated systolic blood pressure (SBP) and diastolic
blood pressure (DBP) among 109 patients (59 patients received
home visits, 50 patients received usual care). The two trials
showed heterogeneity (P > 0.1), although the results indicated
that home visits provided a significant reduction in SBP (MD

35,36

—5.94 mmHg, 95% CI: —11.34 to —0.54 mmHg; P < 0.05) and
DBP (MD —6.32 mmHg, 95% CL —12.00 to —0.65 mmHg;
P < 0.05). Improvements in fitness were accompanied by dif-
ferences in post-intervention bodyweight (123 participants from
2 trials’**; MD —5.06 kg, 95% CL: —12.61 to 2.48 kg; P = 0.19;
P> = 16%) and BMI (164 participants from 1 trial’’; MD 1 kg/
m?, 95% CIL: —0.13 to 2.13 kg/m’ P = 0.08; Table 2).

Just two trials®**® evaluated cardiovascular risk factors (levels
of HDL, LDL, TG and TC) among 109 patients, and data for
the outcomes were not consistently available for the studies.
Except for TC, after an analysis with a fixed effects model of
two trials™ *°, we achieved the result (MD —4.06 mg/dL, 95%
CI: —18.28 to 10.17 mg/dL, P = 0.58), which showed no statis-
tical significance between the two arms. However, home visits
provided significant changes in HDL (MD —5.11 mg/dL, 95%
CL —9.80 to —0.43 mg/dl; P=003; P =0), LDL (MD —
10.12 mg/dL, 95% CI. -1823 to —2.00 mg/dL; P = 0.01;
P =0) and TG (MD 50.72 mg/dL, 95% CI: 15.69 to 85.75 mg/
dL; P = 0.005; I = 0; Table 2).

Only one trial that included 120 patients reported self-effi-
cacy and self-management outcomes™. Home visits provided a
significant difference in self-management (MD 0.7, 95% CI:
0.51 to 0.89; P = 0.001), but not in self-efficacy (MD —1.8, 95%
CIL: =5.37 to 1.77; P = 0.32; Table 2).
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Table 1 | Characteristics of the included randomized controlled trials
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Study Study Type of Setting Sample size Sex (Female/  Mean age range, years Program Intervention  Control
location  study (n) Male) (SD) duration group group
— (frequency)
Home Usual Home Usual Home visit  Usual care
visit care  visit care
Couper Australia  RCT Home 37 32 19/18  22/10 142 (17) 143 (19) 6 months  Home visit  Usual care
(1999)*° (monthly)
Estey Canada  RCT Home 28 25 (RVAVARRR VAV S _ 3 months ~ Home visit ~ Usual care
(2015)°" 2 weeks)
Rothschild  USA RCT Home 73 71 47/26  50/21 5376 (11.7) 5366 (12.7) 2 years Home visit  Usual care
(2014)* (20 days)
Spencer USA RCT Home 59 77 54/18  62/30 50 (5) 55 (4) 6 months ~ Home visit ~ Usual care
(o1 (2 weeks)
Stroup USA RCT Home 30 40 20/10  17/23 586 (86) 521 212) 2 years Home visit ~ Usual care
(2003)** (monthly)
Taylor USA RCT Home 20 19 713 6/13 58 67 3 months  Home visit ~ Usual care
(2005)* 2 weeks)
Wattana Thailand  RCT Home 75 72 60/15  52/20 5840 (1005) 55.14 (1022) 24 weeks Home visit ~ Usual care
(2007)*

RCT, randomized controlled trial; SD, standard deviation.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias) |
Incomplete outcome data (attrition bias

Selective reporting (reporting bias

[E=
Other bias -
O%

—
L

)
)

25% 50% 75%  100%

I . Low risk of bias

|:| Unclear risk of bias

. High risk of bias

oS4

Figure 2 | Risk of bias in the included studies.

We identified there was no study in the literature providing
economic analyses of home visit interventions. Because the
home visit interventions with cost information differed (e.g,
populations targeted, settings, targeted outcomes), determining
the typical cost of a home visit intervention is challenging.

Publication bias

We did our best to design the study in order to minimize the
publication bias. First, we made a comprehensive search strat-
egy. Second, the inclusion criteria were executed strictly to
selected papers. Third, publication bias was detected by several
methods. The funnel plot did not identify any publication bias
(Begg’s test, P = 0.548; Egger’s test, P = 0.623; Figure 4).

DISCUSSION
To the best of our knowledge, this is the first meta-analysis to
evaluate the association between home visit programs and

diabetes management. Compared with usual care, home visit
interventions provided significant reductions of HbAlc, SBP,
DBP, quality of life, HDL, LDL, TG and self-management.
However, the home visit interventions did not provide signifi-
cant changes in bodyweight, TC levels, BMI and self-efficacy.
These findings are consistent with the findings of Schwedes
et al”’. The absence of significant changes in BMI, bodyweight,
TC levels and self-efficacy might be related to the relatively
brief duration of the home visits, which could limit their effect,
as most studies used relatively short follow ups, and just two
studies followed the participants for 2 years®>>*. Nevertheless,
weight loss in obese patients with type 2 diabetes mellitus
decreases hepatic glucose production, and improves insulin
secretion and sensitivity. Furthermore, even a 5% reduction in
weight significantly improves glycemic control (lower HbAlc
levels) in obese patients with type 2 diabetes mellitus®. There-
fore, future trials of biological and behavioral interventions
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Study %
ID WMD (95% Cl) Weight
1]
Roth schild (2014) —-‘E—- -0.81(-1.00, -0.62) 56.91
1]
Spencer (2011) —_— -0.80 (~1.10, -0.50) 2130
1]
]
Wattana (2007) : -0.61 (-1.18,-0.04) 6.02
Taylor (2005) _ ~101 (-1,57,-045) 622
1]
L}
Couper (1999) i -1.20 (-2.03,-0.37) 2.86
L}
1}
E stey (2015) : - ~040 (-1.07,027) 439
1]
Stroup (2003) E -040 (-1.33,0.53) 2.30
¥
Overall (I-sequared = 0.0%, P = 0.686) @ —-0.79 (-0.93, -0.65) 100.00
:
:
L]
1]
] * 1
-1 0 1
Figure 3 | Change in glycated hemoglobin with home visits compared with usual care. WMD, weighted mean difference.
Table 2 | Summary of meta-analyses of studies using home Visits to manage diabetes
Outcome measure Trails Sample size Measure Intervention effect P-value Heterogeneity
(intervention/ of effects size (95% Cl) of effect o o
control) I~ (%) P-value
SBP (mmHg) 2 109 (59/50) MD —594 (1134, -054) 0.03* 0 0.001
DBP (mmHg) 2 109 (59/50) MD —6.32 (12,00, —0.65) 0.03* 48 0.001
Quality of life 2 186 (95/91) SMD H 81 (720, 1642) 0.001** 23 0.25
High density lipoprotein (mg/dL) 2 109 (50/59) MD 1 (-9.80, —043) 0.03* 0 04
Low density lipoprotein (mg/dL) 2 109 (50/59) MD —10 12 (1823, —2.00) 001** 0 075
Weight (kg) 2 123 (58/65) MD —506 (1261, 248) 0.19 16 028
Total cholesterol (mg/dL) 2 9 (50/59) MD —4.06 (1828, 10.17) 058 0 093
Total triglycerides (mg/dL) 2 109 (50/59) MD 50.72 (1569, 85.75) 0.005** 0 051
Body mass index (kg/m?) 1 64 (72/92) MD 1 (=013, 2 13) 008 NA NA
Self-efficacy 1 0 (56/74) MD 0 (=537, 1.77) 032 NA NA
Self-management 1 120 (56/74) MD 0.70 (051, 0.89) 0001 NA NA

*P < 005, **P < 001. Heterogeneity (P): <50% = low, 50-75% = moderate, >75% = high. C|, confidence intervals; MD, mean difference; NA, not

applicable; SMD, standardized mean difference.

should be designed with longer follow ups, in order to improve
the probability of discovering changes and assessing the long-
term sustainability of blood glucose reductions.

The present findings suggest that home visit interventions
have a favorable effect on glycemic control, with a pooled stan-
dardized mean reduction of 0.79% in HbAlc levels, compared
with usual care. This finding has important implications for cur-
rent public health, clinical practice and research, as glycemic
control is an important predictor of the chronic complications
of diabetes®*. For example, the United Kingdom Prospective
Diabetes Study showed that each 1% reduction in HbAlc levels
was associated with a 37% reduction in the risk of microvascular

complications, a 14% reduction in the risk of myocardial infarc-
tion and a 21% reduction in the risk of diabetes-related death,
with no evidence of a threshold*'. The sizes of these propor-
tional reductions were broadly consistent across several major
high-risk patient groups®’, which suggests that lowering blood
glucose levels provides broad benefits. Therefore, the absolute
reduction of 0.79% in HbAlc levels from the present study
appears to be clinically significant. Furthermore, the effect from
our meta-analysis is likely underestimated, because the usual
care that is provided in RCTs is often better than the usual care
that is provided in clinical practice*’. Furthermore, two trials in
this meta-analysis allowed control patients to receive low-level

© 2017 The Authors. Journal of Diabetes Investigation published by AASD and John Wiley & Sons Australia, Ltd
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Figure 4 | Funnel plot of the meta-analysis. SE, standard error; WMD,
weighted mean difference.

diabetes education or access to some form of self-management
training, in addition to their usual care®*.

The present meta-analysis aimed to examine the effects of
home visit programs on measures of glycemic control and car-
diometabolic risk factors. Our findings show that home visit
programs are more effective for patients who have poor glyce-
mic control, compared with other interventions, such as lei-
sure-time physical activities (a —0.6% change in HbAlc
levels)*, disease-management programs (=0.51%)* and peer
support (=0.57%)*. In these cases, home visits have emerged as
an educational healthcare strategy, which teaches patients with
diabetes how to achieve lifestyle changes, monitor their signs
and symptoms, and record and interpret their blood glucose
levels, blood pressure, and blood lipid levels. Nevertheless, the
methods for the home visit interventions are typically multi-
faceted and complex, which creates difficulty in comparing
home visit interventions. Therefore, future studies should
develop interventions that are based on a structured treatment
algorithm, and should likely compare the usual care that is pro-
vided by a primary care team and nurse-led care. There are
also large differences in the length and frequency of home visit
interventions, and the role of these variations in the interven-
tion should be explored. Therefore, home visits should be
designed to consider the patients’ needs, encourage treatment
adherence self-care practices and increase autonomy*.

The results of the present meta-analysis highlight two impor-
tant topics for future research. First, it will be important to
evaluate the cost-effectiveness of home visit programs, especially
the specific cost components or the year for which costs were
estimated. Second, there is a need for high-quality multicenter
RCTs to more precisely evaluate the outcomes of home visit
programs, such as self-care adherence, patient satisfaction and
insulin requirements.

The present meta-analysis had two strengths. First, this is the
first meta-analysis to evaluate the effects of home visits on dia-
betes management. Second, the analysis showed that, compared

http://onlinelibrary.wiley.com/journal/jdi

with usual care, home visits led to reductions in HbAlc, SBP,
DBP, HDL, LDL and TG among patients with diabetes. How-
ever, the present meta-analysis also had two limitations. First,
the calculation of the sample size was not mentioned for most
studies, which might have resulted in underpowered analyses.
Second, we only evaluated studies that were published in Eng-
lish or Chinese, and it is possible that we excluded relevant
studies that were published in other languages. Third, the dura-
tions of the included studies seem to be relatively short, and it
is not clear if the effectiveness of the home visit intervention
was sustained after finishing the programs. Therefore, in the
future study, we can consider the major concern about long
duration effectiveness of the home visit intervention.

The findings of the present meta-analysis suggest that home
visit programs might be more effective at improving quality of
life, self-management, and levels of HbAlc, SBP, DBP, HDL-
LDL and TG. Despite its limitations, the present systematic
review provided some important findings. First, lowering blood
glucose levels into the normal range should therefore be rou-
tinely considered for the prevention of cardiovascular disease
among those deemed to be of sufficient absolute risk. Second,
there is a scarcity of high-quality evidence regarding the effects
of home visit programs on diabetes management. Therefore,
additional studies are required to provide a greater body of evi-
dence regarding the most clinically- and cost-effective methods
for using home visit programs to improve blood glucose
control.
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