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Abstract

Background: Low back painisone of the most common health problems and a main cause of disability, which imposes a great
burden on patients. Mobile health (mHealth) affects many aspects of people’slives, and it has progressed rapidly, showing promise
as an effective intervention for patientswith low back pain. However, the efficacy of mHealth interventions for patients with low
back pain remains unclear; thus, further exploration is necessary.

Objective: The purpose of this study was to evaluate the efficacy of mHealth interventions in patients with low back pain
compared to usual care.

Methods: Thiswas asystematic review and meta-analysis of randomized controlled trials designed according to the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-analysis) statement standard. We searched for studies published in
English before October 2020 in the PubMed, EMBASE, Web of Science, and Cochrane Library databases. Two researchers
independently scanned the literature, extracted data, and assessed the methodological quality of the included studies. Bias risks
were assessed using the Cochrane Collaboration tool. We used RevMan 5.4 software to perform the meta-analysis.

Results: A total of 9 studies with 792 participants met the inclusion criteria. The simultaneous use of mHealth and usual care
showed abetter reduction in pain intensity than usual care alone, as measured by the numeric rating scale (mean difference [MD]
—-0.85, 95% CI —1.29 to —0.40; P<.001), and larger efficacy in reducing disability, as measured by the Rolland-Morris Disability
Questionnaire (MD —1.54, 95% Cl —2.35 to —0.73; P<.001). Subgroup analyses showed that compared with usual care, mHealth
using telephone calls significantly reduced pain intensity (MD —1.12, 95% CI —1.71 to —0.53; P<.001) and disability score (MD
—1.68, 95% CI —2.74 to —0.63; P<.001). However, without the use of telephone calls, mHealth had no obvious advantage over
usua care in improving pain intensity (MD —0.48, 95% Cl —1.16 to 0.20; P=.16) and the disahility score (MD —0.41, 95% ClI
—1.88 to 1.05; P=.58). The group that received a more sensitive feedback intervention showed a significantly reduced disability
score (MD —4.30, 95% Cl —6.95 to —1.69; P=.001).

Conclusions: The use of simultaneous mHealth and usua care interventions has better efficacy than usual care alonein reducing
pain intensity and disability in patients with low back pain. Moreover, the results of subgroup analysis revealed that mHealth
using telephone calls might play a positive role in improving pain intensity and disability in patients with low back pain.
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Introduction

Low back pain is one of the most common health problems
worldwide, and is a main cause of disability according to the
latest Global Burden of Disease Study [1]. In 2015, the global
prevalence of low back pain with restricted mobility reached
7.3%, indicating that at any given time, low back pain affects
540 million people, representing a wide range of individuals.
Low back pain occurs in high-, middle-, and low-income
countries among all age groups, ranging from children to older
adults [2]. Moreover, in industrialized countries, the lifetime
prevalence of nonspecific low back pain is approximately
60%-70%. This not only affects people’s private lives but also
causes activity restrictionsand work absences. At the sametime,
low back pain imposes a high economic burden on society [3].
Although physical exercise, conventional therapies, and
cognitive behavioral therapy are the most effective nondrug
conservative treatmentsto improve symptoms of low back pain,
judging from theimplementation of the traditional clinical model
of management, the results obtai ned with these methods are not
in line with expectations [4,5]. This finding may be due to the
high degree of patient participation required, and the
identification of issuesand self-management that require patients
to follow and complete time-intensive treatment plans
independently at home [6]. These components may be the
neglected aspects of usual care, which could include
occupational therapy; physical therapy; or advicefrom ageneral
practitioner (eg, family doctor), a specialist, or guidelines.

The term mobile health (mHealth) refers to the use of mobile
devices such as mobile phones, patient monitoring egquipment,
and other wirelessdevicesto provide medical support and health
management [7], which may benefit health care providers by
exerting positive effects on patient education, diagnosis, and
management as components of the health delivery processes
[8,9]. The devices for mHealth aso include mobile phone
software, text messaging, telephone cals, real-time monitoring
(eg, motion sensor biofeedback), and network-based game

Textbox 1. Example of the search strategy (EMBASE).

consoles (eg, Nintendo Switch, Nintendo Wii). Compared with
the traditional clinical model of management, mHealth can
increase the feasibility and rationality of clinical treatment
expectations by promoting patients’ adherence to the treatment
plan. mHealth can also provide abasisfor formulating trestment
plans and compensate for the traditional model’s shortcomings
to a certain extent [10]. In addition, mHealth can help achieve
universal health service coverage by overcoming geographical
barriers, thereby increasing the number of paths by which
patients can enter medical care systems, and providing medical
care services to people in remote areas and communities with
insufficient services and inadequate conditions. Asno additional
medical equipment or time utilization is needed to use mHealth
interventions, the expendituresfor clinical datamonitoring and
educational/information exchange between doctors and patients
are lower than those of face-to-face services [11]. Moreover,
mHealth has been used in many aspects of people’slivesto help
them adapt to various health conditions and problems, including
those related to mental health [12,13], heart failure [14], and
smoking cessation [15,16].

At present, few meta-analyses have been performed on the
efficacy of mHealth for patients with low back pain, and
thereforethe ability to provide more effective or accurateclinical
adviceislimited. Inlight of the various advantages of mHealth
that are different from usual care and the current global status
of low back pain, we performed a meta-analysis to clarify the
efficacy of mHealth for patients with low back pain.

Methods

Search Strategy

Datawereretrieved from the PubMed, Embase, Web of Science,
and Cochrane Library databases. We searched for studies in
English published until October 2020. The key search strings
consisted of two concepts: mHealth and low back pain (Textbox
1). Thereference lists of the retrieved studies were checked for
identifying further relevant studies.

“internet”)/exp

o Search 3: Search 1 OR Search 2
«  Search 4: “low back pain”/exp OR “backache” /exp

e  Search 6: Search 4 OR Search 5
e  Search 7: Search 3 AND Search 6

o Search 1: (“mobile application” OR “telemedicing’” OR “text messaging” OR “mobile phone” OR “smartphone” OR “socia media’ OR

o Search 2: (mobile OR “ portabl e software application” OR tele* OR mhealth OR ehealth OR “e health” OR “mhealth” OR ?phone* OR text* OR
“short message” OR sms OR app OR apps OR digital* OR web* OR internet* OR ?media OR wireless OR computer OR video* OR bluetooth
OR blog* OR online OR electronic OR “mp3 player” OR “mp4 player” OR wechat OR whatsapp OR twitter OR “virtual reality” OR “interactive
voice response” OR facebook OR networking): title/abstract/keywords

o Search5: (“low back pain” OR “low back ache” OR “low backache” OR “lower back pain” OR “back disorder” OR backache OR “back pain”
OR lumbago OR dorsalgia OR coccyx OR coccydynia OR sciatica OR ischialgia OR spondylosis): title/abstract/keywords
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Study Inclusion Criteria

Thefollowing inclusion criteriawere used: (1) the study design
was a randomized controlled trial (RCT); (2) mHealth (eg,
mobile phone, computer, motion sensor biofeedback, and
network-based game consoles) and usua care (eg, exercise
and/or advice) were used simultaneously in the experimental
group, and usual care or usual care and placebo were used in
the control group; (3) participants were confirmed to have low
back pain; and (4) the outcomes were measured using the
numeric rating scale (NRS) and/or Roland-Morris Disability
Questionnaire (RMDQ), with data expressed as mean (SD).
Two researchers selected the studies independently in
accordance with the above criteria.

Study Exclusion Criteria

Studies were excluded from the meta-analysisif: (1) not all of
the participants were diagnosed with low back pain; (2) the
study population included pregnant women or patients
recovering after spinal surgery; or (3) email had been used as
an intervention for office workers in the workplace. The latter
criterion was based on previous studies [17-20] indicating a
consistently high degree of patient compliance. We believe that
the specific combination of being an office worker and receiving
email at the workplace conveys a highly sensitive nature of the
feedback, resulting in high patient compliance. Thisfinding is
inconsistent with the general usage of email in mHealth and is
not universal. Therefore, this meta-analysis did not include
interventions for office workers using email in the workplace.

Data Extraction

The required data were extracted independently by two
researchers and crosschecked to avoid potential data extraction
errors. Disagreements during the extraction process were
resolved by seeking the opinion of a third researcher. The
extracted information included the first author’'s name, year of
publication, sample size, age, sex ratio, and participants' scores
on the NRS and RMDQ. The final postintervention data with
the longest follow-up time was used in our analysisif the study
(ie, [21-23]) reported results from a different period.

Data Analysis

We assigned participants who used telephone calls,
internet/email, mobile phones, or other mHealth methods and
usual care at the same time to the mHealth experimental group,
and those who used usual care aone to the control group.
RevMan 5.4 software was used for the meta-analysis, with the
mean difference (MD), SD, and 95% CI as the statistics of

https://mhealthjmir.org/2021/6/626095

Chenet a

interest. The overall pooled effect estimate was assessed using
Z - statistics, and dtatistical significance was considered at

P<.05. The x? test was used to examine the heterogeneity of

theresults: if P>.10 and 1°<50%, afixed-effects model was used
for the meta-analysis; otherwise, a random-effects model was
used.

Given reports of positive effects of telephone calls on patients
self-management and compliance [24], we defined subgroups
based on twoindicators: whether theintervention used telephone
calls or more sensitive feedback methods (ie, motion sensor
biofeedback). We examined the effect of telephone calls on the
following outcomes: (1) whether the use of telephone calls
affects NRS scores (the experimental group using mHealth was
divided into two groups based on use of telephone calls and no
telephone calls); and (2) whether the use of telephone calls or
more sensitive feedback interventions affects RMDQ scores
(the experimental group using mHealth was divided into three
groups based on use of telephone calls, no telephone calls, and
use of more sensitive feedback interventions such as motion
sensor biofeedback).

Quality Assessment

Therisk of biaswas assessed using the Cochrane Collaboration
Tool for Assessing Risk of Biasin Randomised Trials[25]. We
evaluated seven aspects of the studies: random sequence
generation, allocation conceal ment, blinding of participantsand
personnel, blinding of outcome assessments, incomplete
outcome data, selective reporting, and other biases. Risk of bias
ratings of “low,” “high,” and “unclear” were assigned to each
aspect of each study. Two researchers performed the quality
assessments of the included studies. Differencesin opinions of
the two researchers were resolved through discussion and
decision. A third researcher was consulted for disagreements,
and a decision was made after a discussion.

Results

Study Selection

A total of 17,670 studies were identified during the initial
examination. After all studies were screened and filtered using
theinclusion and exclusion criteria, 9 studies wereincluded in
the fina metaanalysis. These studies comprised 792
participants, 407 of whom were allocated to the mHealth group
and 385 were allocated to the usual care group, as shownin the
flowchart in Figure 1.
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Figure 1. Flowchart of the screening and selection of studies.

Records identified by searching databases for

key words (n=17,670): PubMed (n=4274),

The Web of Science (n=4097), The Cochrane

Library (n=1613), EMBASE (n=7686) \

Excluded by titles or abstracts (n=17654)
Duplicates articles (n=4964)
Irrelevant articles (n=8875)

> Review and Meta (n=2077)

Letters (n=25)

Conference Abstract (n=1713)

v

Full-text articles assessed for eligibility \ /
(n=16)

Full text articles excluded, with reasons (n=7)
No data (n=7)

A A

[ Studies included in meta-analyses (n=9) ]

- performed in the United States [23]; and 1 study each was
Study Characteristics performed in India, China, Brazil, the United Kingdom, and
Features of the included studies and outcome data are |taly. The proportion of female participants ranged from 50%
summarized in Multimedia Appendix 1 and Table 1, to74%, and the mean age of the participants ranged from 40 to
respectively. Of the 9 included studies, 3 from research 68 years. The follow-up period of the included studies ranged
institutions were performed in Australia [21,22,26]; 1 was  from 4 weeks to 12 months.
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Table 1. Pain and disability scores at baseline and after the interventions.

Chenet a

Study Pain intensity: NRS? (score range 0-10), mean (SD) Disability: RM DQb (score range 0-24), mean (SD)
mHeslth® group Control group mHealth group Control group
Basdline Afterinterven- Baseline Afterinterven- Baseline Afterinterven- Baseline After interven-

tion tion tion tion
Amorim et d 5.3(1.9) 3.8(24) 5.1(1.4) 4.0(3.4) 8.9 (5.4) 5.7 (5.3 9.0(6.1) 6.0 (5.7)
[26]
Bernardellietal pad NA NA NA 6.3 (4.4) 3.8(3.9) 6.4 (4.9 43(4.2)
[27]
Chhabraet a 73(19 33(1.7) 6.6 (2.1) 32(27) NA NA NA NA
(28]
Damush et a NA NA NA NA 14.7 (6.7) 9.1(6.8) 13.9(6.8) 11.3(8.1)
(23]
Geraghty et al |:40(26); 1:36(25); 36(31) 4.0(25) | : 6.6 (4.6); | :5.8(45); 6.8(4.9) 6.3(5.1)
[29] I1:4.5 (2.6) 11:3.1(2.3) I1:7.7(4.7) I1:5.1(5.1)
Kenteta [21] NA NA NA NA 11.8(8.8) 7.2 (2.6) 11.3(7.0) 11.0(1.3)
Monteiro-Junior 6.5 (1.1) 1.7 (1.9) 6.6 (1.2) 1.4(2.9) NA NA NA NA
et al [30]
Petrozzi et a 5.1(1.8) 3.0(21) 4.9 (2.0) 4.0(2.1) 9.9(4.2) 4.2(3.7) 9.9 (4.7) 53(5.1)
[22]
Yangeta [31] NA NA NA NA 6.00(3.74)  4.40(3.05) 12.00 (3.61) 1170 (5.69)

3NRS: numeric rating scale.

bRM DQ: Rolland-Morris Disability Questionnaire.
¢ mHealth: mobile health.

dNA: not applicable (not assessed).

Risk of Biasin the Included Studies

The Cochrane Collaboration Risk of Bias Tool was used to
assess the risk of bias of the 9 included studies. Seven studies
used computer-generated random numbers [21,22,26-30] and
2 studies did not indicate use of a sequence generation method
[23,31]. Two studies did not report allocation concealment
[23,30]; therefore, the risk of selection bias was relatively low.
The risk of performance bias was found to be relatively high.
Participants were blinded to the treatment conditionsin 4 of the
studies [21,23,29,30], 2 studies lacked sufficient information
about whether the participants were blinded [26,27], and

https://mhealthjmir.org/2021/6/626095
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participants were not blinded in 3 studies [22,28,31].
Investigatorswere blinded to the outcomesin all of theincluded
studies. An unclear risk of attrition bias was found in 1 study
[31] and a high risk was found in 2 studies, as the dropout rate
wasrelatively high [26,29]. Therisk for reporting biaswas low
in all studies, and therisk for other types of biaswas highin 1
study [28].

The overall risk of bias was relatively low, but performance
biaswasrelatively high, as 3 of the studies used asingle-blinded
method [22,28,31] (Figure 2). However, it should be noted that
the effects of blinding on the results of studies in the fields of
rehabilitation and physical therapy are currently unclear [32,33].

JMIR Mhealth Uhealth 2021 | vol. 9| iss. 6 | 26095 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Chenet d

Figure 2. Risk assessment of biasin the included studies.
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asindicated by the NRS scores of 404 participantsin 5 studies
(MD —0.85, 95% CI —1.29 to —0.40; 1>=9%; P<.001) (Figure
Comparison of Pain | ntensity 3).

Compared with usual care, the simultaneous interventions of
mHealth and usual care were more effective in reducing pain,

Meta-analysis
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Figure 3. Forest plot of the efficacy of mobile health and traditional health interventions in reducing pain intensity.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Ci IV, Fixed, 95% CI|
Amorim, A. B, 2019 15 219 34 -11 296 34 129% -040[164,084]
Chhabra, H. S., 2018 -4 181 45 -34 246 48 259% -0.60-1.47,0.27) —_—
Geraghty, A W. A, 2018 04 255 289 04 285 27 98% -0.80}2.22 062
Geraghty, A W. A, 2018 14 246 27 04 285 27 98% -1.80[-322,-038 +——————
Monteiro-Junior, R. S., 2015 -48 165 13 -52 252 12 7.0% 0.40}1.28 2.09)
Petrozzi, M. J., 2019 221 197 54 -09 205 54 345% -1.20[196,-0.44] —_—
Total (95% CI) 202 202 100.0% -0.85[-1.29, -0.40] -~
Heterogeneity: Chi* = 5.48, df= 5 (P=.36); F= 9% 2 1 5 1 2

Testfor overall effect Z=3.74 (P <.001) Favours [experimental] Favours [control]

. L in patientswith low back pain, asindicated by the RMDQ scores
Comparison of Disability of 885 participants in 8 studies (MD —1.54, 95% CI —2.35 to
Compared with usual care, the simultaneous interventions of  _ 73. 12 23104 p< 001) (Figure 4)
mHealth and usual care had alarger effect on reducing disability S o '

Figure 4. Forest plot of the efficacy of mobile health and traditional health interventions on disability.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 895% CI
Amorim, A.B., 2019 -3.2 535 34 -3 591 34 9.2% -0.20[-2.88 2.48)
Bernardelli, G., 2020 <25 417 37 -21 459 47 187% -040[2.28, 1.48] T
Damush, T. M., 2003 56 675 105 -26 753 106 17.8% -3.00[-4.93,-1.07) -
Geraghty, A W. A, 2018 -08 455 28 -05 5 27 105% -0.30[2.81,2.21] e
Geraghty, A W. A, 2018 -26 491 27 -05 5 27 95% -210[-4.74,0.54) -
Kent, P, 2015 -46 7.83 58 -03 B.45 54 94% -430[6.95, -1.65] e
Petrozzi, M. J., 2019 -5.7 3.97 54 -46 49 54 233% -1.10[2.78,6058] —
Yang, J.Y., 2019 1.6 342 5 -03 499 3 16% -1.30[7.69,65.09
Total (95% CI) 349 352 100.0% -1.54[-2.35,-0.73] ‘

Heterogeneity, Chi*=1012,df=7 (P=.18); F=31%

Test for overall effect: Z= 3.71 (P<.001) -10 -5 0 5 10

Favours [experimental] Favours [control]

nontel ephone group, athough it was not statistically significant

S (17=48.5%, P=.16). Compared with usual care, mHealth using
ggﬂ%ﬂ%ﬁsddﬁacgc;n;?};ﬁéd afh TJZ%TS eg)r/m:]ee CZIIQSS,V\II(; telephone calls significantly reduced pain intensity in 3 studies
. b : ' MD —1.12, 95% Cl —1.71to-0.53; 12 =10%, P<.001); however

f f he mHealth ' ’ ; ; however,
performed a stibgroup analysis of participants in the mHealt without the use of telephone calls, mHealth had no obvious

experimental group that used telephone calls and those who i
were in an intervention group that did not use telephone calls. advantage over usual care (MD —0.48, 95% C1 -1.16 10 0.20,

A difference was found between the telephone group and ! 0%, P=.16) (Figure 5).

Subgroup Analysis

Figure5. Efficacy of telephone calls use in reducing pain intensity.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.3.1 Telephone calls
Amorim, A 8., 2019 45 218 34 11 206 34 129% -0.40[-1.64,084]
Geraghty, A W. A, 2018 14 246 27 04 285 27 98% -180[3.22,-038
Petrazzi, M. J., 2019 221 197 54 .08 205 54 345% -1.20[106,-0.44) —_—
Subtotal (95% CI) 115 115  57.2% -1.12[-1.71,-0.53] el

Heterogeneity: Chif= 2.22, df= 2 (P=.33), F=10%
Test for overall effect. Z= 3.74 (P=.001)

1.3.2 None telephone calls

Chhabra, H. 8., 2018 -4 181 45 -34 246 48 259% -0.60[1.47,0.27) —
Geraghty, A W. A, 2018 -0.4 255 29 04 285 27 98% -080[-222 062

Monteiro-Junior, R. 5., 2015 -48 165 13 -52 252 12 7.0% 0.40[1.28,208

Subtotal (95% Cl) 87 87 42.8% -0.48[1.16,0.20] —~—

Heterogeneity: Chi*=1.32, df= 2 (P=.52), F=0%
Test for overall effect Z=1.39 (P=.186)

Total (95% CI) 202 202 100.0% -0.85[-1.29, -0.40] -
Heterogeneity. Chi*= 5.48, df= 5§ (P =.36); F= 9% 52 :1 0 11 é
Testfor overall effect: Z= 3.74 (P <.001) ) ot

Favours [experimental] Favours [control
Test for subaroun differences: Chi*=1.94 df=1(P= 16). F= 485% y (exp I v f ]

We eval uated disahility, asmeasured by the RMDQ, toexamine  group that used telephone calls, did not use telephone calls, or
the efficacy of different types of mHealth. We performed a used a more sensitive feedback intervention. The analysis
subgroup analysis of participants in the mHealth experimental  indicated a significant difference between the telephone calls
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group, the more sensitive feedback intervention group, and the
nontelephone group (1°=69.3%, P=.04). Compared with the
group that received usual care, the experimental mHealth group
that involved telephone calls showed a significantly reduced
disability scorein 4 studies (MD —1.68, 95% Cl —2.74 t0—0.63;

12 = 15%, P<.001). The group that received a more sensitive

Chenet a

feedback intervention showed a significantly reduced disability
scorein 1 study (MD —4.30, 95% CI —6.95 to —1.69; P=.001),
and the group that did not receive an intervention with telephone
calls showed no significant difference in their RMDQ scores
from thetwo other groupsin 3 studies (MD —0.41, 95% CI —1.88

to 1.05; 1°=0%, P=.58) (Figure 6).

Figure 6. Efficacy of telephone use and the more sensitive feedback intervention in reducing disability.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
2.2.1 Telephone calls
Amorim, A.B., 2019 -3.2 535 34 -3 8m 34  92% -0.20[2.88,2.48) —
Damush, T. M., 2003 -56 675 105 -26 753 106 17.8% -3.00[-493,-1.07) -
Geraghty, A W. A, 2018 -26 491 27 -05 5 27 95% -210[-4.74,054) -1
Petrozzi, M. J., 2019 -57 397 54 -46 49 54 233% -110[-2.78,058] 1
Subtotal (95% CI) 220 221 59.7% -1.68[-2.74,-0.63] -
Heterogeneity: Chi*= 3.52, df= 3({ P=.32); F=15%
Test for overall effect: Z= 3.14 (P <.001)
2.2.2 None-telephone calls
Bernardelli, G., 2020 -25 417 37 -21 459 47 187% -0.40[-2.28,1.48) T
Geraghty, A.WW. A, 2018 -0.8 4.65 29 -05 5 27 105% -030[-281,2.21] - 1
Yang,J. Y., 2019 -1.6 3.42 5 -0.3 499 3 1.6% -1.30[-7.69 5.09)
Subtotal (95% CI) m 77 30.9% -0.41[-1.88,1.05] o
Heterogeneity: Chi*= 0.08, df= 2 ( P= 96); F= 0%
Test for overall effect: 2= 055 { P=.58)
2.2.3 More sensitive ways
Kent, P., 2015 -46 7.83 58 -0.3 645 54 94% -4.30[-6.95,-1.65) -
Subtotal (95% CI) 58 54  94% -4.30[-6.95,-1.65] el
Heterogeneity: Not applicable
Testfor overall effect: Z= 318 ( P=.001)
Total (95% CI) 349 352 100.0% -1.54[-2.35,-0.73] <>

Heterogeneity: ChiF=1012,df=7 (P=18); F=31%
Test for overall effect Z=3.71 (P =<.001)
Testfor subaroup differences: Chi*=6.52. df=2({ P=.04). F=69.3%

Publication Bias and Sensitivity Analysis

A sensitivity analysis was performed using one-by-one
elimination of studies that reported the outcomes of the NRS
and the RMDQ. No significant change was found in the
outcomes, indicating that the results were stable. According to
the Cochrane Group, a funnel plot to detect publication biasis
not recommended when fewer than 9 studies are included in a
meta-analysis [34]. Hence, afunnel plot was not used to detect
publication bias because of the small number of studiesin our
meta-analysis.

Discussion

Principal Findings

This meta-analysis of 9 studies with 792 patients revealed a
significant positive effect of the simultaneous interventions of
mHealth and usua care compared with usual care only on
patients with low back pain. The mHedth intervention
performed significantly better than usua care on measures of
pain intensity (MD —0.85, 95% Cl —1.29 to —0.40; 1=9%,
P<.001) and disability (MD —1.54, 95% CI -2.35 to —0.73;
12=31%, P<.001). The subgroup analysis of the scores on the
NRSand RMDQ showed that the use of telephone callsor more
sensitive feedback devicesfor theintervention might be superior
to other types of mHealth interventions or usual care in terms
of improving pain intensity and disability. This conclusion is
consistent with a study by Niznik et a [24] who reported

https://mhealthjmir.org/2021/6/626095
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advantages of telephone calls, and concluded that telephone
cals have positive effects on clinica disease management,
patient management, and patient compliance. This study has
similarities and differences with the results of another study
[35] that examined differencesin mHealth between aweb-based
health program and an mHealth-based program. No significant
effects on pain or disability were found among participantsin
the web health program versusthe controls. Compared with the
controls, the participants in the triadls on mHealth-based
programs reported clinically significant effectson pain intensity
and disability.

Our study demonstrates the importance of telephone calls in
mHealth. We believe that telephone calls may be one of the
main effective types of mHealth with great positive effects on
patients in reducing pain and disability. As one of the mobile
medical methods, telephone calls might be superior to other
types of mHealth for the following reasons. First, according to
Simblett et a [36], a major challenge of mHealth is the high
dropout rate of participants with sensors and the usability of
apps. Therefore, in contrast to other types of mHealth, we
believe that active telephone calling from the treatment unit
instead of the passive use of software and websites can greatly
improve the enthusiasm and compliance of patients, thereby
ensuring a positive impact of mHealth on patients. Another
option isto use motion sensor biofeedback to achieve real-time
communication and feedback to improve efficacy, which is
consistent with the opinion of Sim [37]. Second, mHealth has
potential to facilitate the achievement of universal coverage for
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health services by overcoming geographical barriers, increasing
the number of pathwaysto medical care, and providing medical
care services to people in remote areas and communities with
insufficient services and inadequate conditions [11]. However,
in most countries, especialy in remote areas, the network
infrastructure is far less stable than telephone calls. The costs
in money and time of developing software or websites in
business or medical settings are much higher than those
associated with telephone calls.

To our knowledge, subgroup anayses of the efficacy of
telephone calls have not been performed to date. Since few
studies have examined the impact of mHealth on patients with
low back pain, there are no related articlesfor comparison. Only
a systematic review and meta-analysis of 5 articles performed
by Du et a [35] on the effectiveness of mHealth in the
self-management of patients with chronic low back pain was
found in the published literature. The results revealed that
mHealth-based self-management might play a positive role in
improving short-term pain intensity and short-term disability
in patients with chronic low back pain. After careful reading of
this meta-analysis, we found similarities and differences with
our study. The endpoint data of the included RCTs were aso
extracted by Du et al [35] for the meta-analysis. However, in
contrast to their study, we included more articles in our
meta-analysis, and calculated differences between the baseline
and endpoint data of each included RCT. We believe that this
method is more accurate and that it further supports our
conclusion. Most previous meta-analyses related to mHealth
did not distinguish between the use of mHealth alone and the
simultaneous use of mHealth and routine care, nor did they
restrict the intervention methods of the control group. We chose
usua care and mHealth for the intervention group, and usual
care only for the control group, and we believe that such a
comparison yiel ded conclusionsthat are morereliabl e than other
comparisons.

Establishing clinical relevance is the key to whether mHealth
can be used in patients with low back pain. Yet, small effects
(-0.85) are observed at the group level for pain intensity when
compared to the control group, which do not meet the minimal
clinically important difference criterion of —1.77 [38]. However,
as one of the intervention methods used simultaneously with
usual care, mHealth can significantly improve the curative effect
in reducing pain intensity and disability in patients with low
back pain, while reducing human resources and time costs.
Therefore, this method is worthy of adoption.

Acknowledgments
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The objective of this study was to examine the influence of
mHealth interventions on the pain intensity and disability of
patients with low back pain. Our investigation highlights
differences between theintervention of usual care aloneandthe
simultaneous use of usual care and mHealth. Compared with
using usua care alone, the intervention of telephone calls had
a significant beneficial effect on patients disability. These
findings are expected to provide guidance for clinical decisions
and contribute to thisfield.

Limitations

Our study has several limitations. First, this meta-analysis may
be biased if the literature search failed to identify al trials
reporting on differences between mHealth and usual care or if
the selection criteria for including trials were applied in a
subjective manner. To reduce these risks, we performed
thorough searches across multiple literature databases and
clinical trial databases, and used explicit criteria for study
selection and data extraction and analysis. Second, mHealth
may have specific effectsthat vary by thetype of low back pain.
That is, to better eval uate the efficacy, and save human resources
and time costs, passive sensing in mHealth may be more suitable
for chronic low back pain, whereas active sensing may be more
suitable for acute low back pain, which can be administered
multipletimesaday to capture short-term variationsin responses
[37]. However, owing to the insufficient number of studies on
acute and subacute low back pain, we were unable to perform
a subgroup analysis according to the type of back pain, and
therefore this issue should be examined in the future. Finally,
as this was a study-level rather than participant-level
meta-analysis, we were able to analyze univariate associations,
but not multivariate associations of baseline features with
outcomes.

Conclusion

The results of this meta-analysis suggest that the simultaneous
interventions of mHealth and usual care, compared with usual
care alone, are significantly better for reducing pain intensity
and disability in patients with low back pain. The use of
telephone calls or more sensitive feedback interventions may
further increase the positive effects of these simultaneous
interventions on the disability of patients with low back pain.
The wider use of mHealth may contribute significantly to the
population of patients with low back pain. Therefore, the
simultaneous interventions of mHealth and usual care may be
a promising method worth considering.
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Abbreviations

MD: mean difference

mHealth: mobile health

NRS: numeric rating scale

RCT: randomized controlled trial

RMDS: Roland-Morris Disability Questionnaire
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