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Abstract

Background: Anorexia in children can cause malnutrition, low immunity, growth retardation, and various secondary infect®
resulting in a huge burden on society. In East Asia, Chuna manual therapy has been widely used for the treatment of childhood
anorexia. We aimed to comprehensively evaluate the effects of Chuna manual therapy for treating childhood anorexia.

Methods: Twelve databases were comprehensively searched from their inception to September 13, 2022. Only randomized
controlled trials assessing Chuna manual therapy for the treatment of childhood anorexia were included. The methodological
quality of the included studies was assessed using the Cochrane risk-of-bias tool. The quality of evidence for each main outcome
was evaluated using the grading of recommendations assessment, development, and evaluation approach. A meta-analysis
was performed, and the pooled data were presented as risk ratios (RRs) with 95% confidence intervals (Cls) for dichotomous
outcomes.

Results: Twenty-five RCTs involving 2230 participants were included. The meta-analysis showed that Chuna manual therapy
had a higher total effective rate (TER) based on anorexia symptoms than that of lysine inositol and vitamin B12 (RR: 1.53, 95%
Cl: 1.28-1.84), multi-enzyme and multi-vitamin (RR: 1.21, 95% Cl: 1.11-1.33), and zinc calcium gluconate (RR: 1.22, 95% ClI:
1.06-1.39). There was no significant difference in total effective rate between Chuna manual therapy and zinc gluconate plus
lysine. No adverse events associated with Chuna manual therapy were reported. Overall, the included studies had an unclear risk
of bias, and the quality of evidence was generally moderate to low.

Conclusion: Current evidence showed that Chuna manual therapy may be effective and safe for improving anorexia symptoms,
especially compared with lysine inositol and vitamin B12, multi-enzyme plus multi-vitamin, and zinc calcium gluconate. However,
owing to the low methodological quality of the included studies, more rigorous, high-quality RCTs are required on this topic.

Abbreviations: Cl = confidence interval, GRADE = grading of recommendations, assessment, development, and evaluation,

MD = mean difference, RR = risk ratio, TCM = traditional Chinese medicine, TER = total effective rate.
Keywords: anorexia, children, Chuna manual therapy, meta-analysis, systematic review

1. Introduction

Anorexia is the most common eating disorder and frequently
occurs in children with symptoms of decreased food intake or
food refusal. It is a chronic disease associated with prolonged
loss of appetite."? According to epidemiological surveys, the
prevalence of anorexia in infants and preschool children ranges
between 12-34%,53 and according to reports, its prevalence
increases annually.! Anorexia occurs mainly due to poor diet or
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psychological problems. It arises mostly between 9 to 18 months
when children become more autonomous and make the transi-
tion to spoon- and self-feeding. Children with anorexia exhibit
extreme food refusal and frequently fail to consume sufficient
calories to sustain their growth. Delayed treatment results in
acute and/or chronic malnutrition, weight loss, low immunity,
growth retardation, and various secondary infections in chil-
dren. Additionally, it affects children’s mental health, causing a
huge burden on society.!*7]
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Most of the treatments for anorexia without organic dis-
ease are through conventional medications, including gas-
trointestinal motility drugs and probiotics, and dietary
supplements, including vitamins and iron-containing supple-
ments.! However, they have insufficient evidence of efficacy
and many side effects, including those resulting from either
excess vitamin intake or deficiency. Excessive zinc intake
can cause copper deficiency, leading to anemia and neutro-
penia.”!'% Therefore, there is increasing interest in develop-
ing a relatively safe and effective treatment for anorexia in
children.®

Chuna manual therapy, a complementary and integrative
medical therapy based on the meridian-collateral theory, is an
ancient and practical chiropractic therapy that has been used for
treating children with anorexia for thousands of years in East
Asia."!'In this therapy, physicians use their fingers and hands to
promote the flow of blood and Qi to improve digestive function
in children. Many clinical studies have reported the beneficial
effects of Chuna manual therapy, such as enhancing immune
function, unblocking meridians and collaterals, and activating
Qi and blood.!"? Therefore, as a noninvasive and non-pharma-
cological therapy, Chuna manual therapy has the potential to
treat anorexia in children by regulating the flow of Qi and blood
throughout the body without drug-related adverse reactions.
Accordingly, a number of clinical trials have been conducted to
evaluate the effects of Chuna manual therapy on anorexia in
children, and systematic reviews have been conducted to sum-
marize the clinical effects.!'>'Y However, the search year for 1 of
these reviews was 2015!" and for another, 2017.0'3) Moreover,
the add-on effect of Chuna manual therapy has not been sum-
marized. Therefore, we conducted a systematic review and
meta-analysis of the updated effects and safety of Chuna man-
ual therapy as a monotherapy or as an add-on to conventional
treatment for the management of anorexia in children. The find-
ings in this study could contribute to the decision-making by
clinicians, researchers, and policymakers.

2. Methods

The study protocol was registered with PROSPERO prior to the
start of the study (record ID: CRD42021274373) and the study
was conducted according to the preferred reporting items for
systematic reviews and meta-analyses 2020 guidelines.!"*! Ethics
approval was not required because this study was based exclu-
sively on published literature.

2.1. Search sources and search strategies

We searched 12 electronic databases: 4 English (Medline,
EMBASE, Cochrane Central Register of Controlled Trials,
and Allied and Complementary Medicine Database), 4 Korean
(Oriental Medicine Advanced Searching Integrated System,
Korean studies Information Service System, Korean Medical
Database, and Science ON), 3 Chinese (China National
Knowledge Infrastructure, Wanfang Data, and Chongging VIP),
and 1 Japanese (CiNii). The initial search date was June 3, 2021,
and an updated search was performed on September 13, 2022,
to provide the most updated and comprehensive evidence in the
review process. One researcher searched each database, while
another reviewed the results.

The reference lists of the included studies and trial regis-
tries, such as clinicaltrials.gov, were also reviewed to include
as much relevant literature as possible. Gray literature such as
degree dissertations, conference proceedings, and papers pub-
lished in journals was also included. We established the final
search strategy after discussion with a systematic review and
pediatric expert. The detailed search strategy for each database
is described in Supplementary 1, Supplemental Digital Content,
http://links.lww.com/MD/H909.
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2.2. Eligibility criteria

2.2.1. Study design. We included only randomized controlled
trials. Papers that mentioned randomization but did not describe
a specific random sequence generation method were excluded,
as they were regarded as not being real RCTs. The potential risk
of bias was minimized by including only parallel-group studies.
There were no restrictions on the written language or the setting
in which the clinical trial was conducted.

2.2.2. Population. Studies involving children (< 18 years old)
with anorexia without organic causes were included. There
were no restrictions on the sex, race, and nationality of the
population, as well as the diagnostic criteria for anorexia.

2.2.3. Intervention and comparator. Regarding treatment
interventions, we included studies that used Chuna manual
therapy as either monotherapy or add-on therapy for the
control group. We excluded studies in which the details of
the Chuna manual therapy were not specified. For the control
interventions, no treatment or conventional treatment was
allowed. In our study, conventional treatments included dietary
supplements (e.g., vitamins, minerals, and amino acids) and
conventional medications used for gastrointestinal tract system
disorders (e.g., domperidone, digestive enzymes, and probiotics),
based on the classification system of the Korea Pharmaceutical
Information Center!'¥ and drug classification codes of the
Ministry of Food and Drug Safety.'? However, studies using
other East Asian traditional medicine therapies, such as herbal
medicine and acupuncture, in the treatment and control groups
were excluded. Additionally, studies that compared different
Chuna manual therapies were excluded.

2.2.4. Outcomes. The primary outcome was an improvement
in the post-treatment clinical symptoms of anorexia, measured
by the total effective rate (TER) or appetite recovery time. For the
assessment of TER, populations were classified after treatment
according to the degree of improvement in anorexia symptoms
as “cured” (N1), “markedly improved” (N2), “improved” (N3),
or “non-responder.” The TER was calculated using the following
formula: TER = (N1 + N2 + N3)/ total sample size.

The secondary outcomes included: body measurements, such
as body weight and height; gastric emptying time; levels of
biomarkers related to gastrointestinal function, such as serum
levels of leptin and ghrelin; nutrition indices, such as levels of
serum trace elements; recurrence rate; and incidence of adverse
events during the trial period.

2.3. Study selection and data extraction

We imported all studies identified through individual data-
base searches and other sources into EndNote 20 (Clarivate
Analytics, Philadelphia), a reference management software.
Next, we removed duplicate papers and screened the titles and
abstracts of the individual papers. Subsequently, we tried to
secure the full text of the included papers and finally included
papers that met the eligibility criteria through a full-text review.

We extracted the following information from the included
studies using a standardized pilot test Excel 2019 form: basic
study characteristics (including the first author’s name and
country, publication year, study setting, or funding sources),
details of participants (including sample size, mean age,
anorexia disease period, anorexia diagnostic criteria, and
pattern identification), treatment and control interventions,
details of the Chuna manual therapy used, outcomes of inter-
est, results, and information on the risk of bias assessment.
In cases of ambiguity or insufficient data, the corresponding
authors of the included studies were contacted via e-mail,
if possible. Study selection and data extraction were con-
ducted independently by 2 researchers (HL and BL), and any
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disagreement was resolved through discussion with a third
researcher (SHL).

2.4. Risk of bias assessment

We evaluated the risk of bias in the included studies using the
Cochrane Collaboration’s risk of bias tool.'8! Two research-
ers (HL and BL) independently assessed the risk of bias in
each study, and any discrepancies between the 2 authors were
resolved through discussion with 2 other researchers (SHL and
GTC). In each study, domains of random sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessors, completeness of outcome data,
selective reporting, and other biases were assessed as “low risk,”
“unclear risk,” or “high risk.” We evaluated other bias domains
based on the statistical homogeneity of the baseline clinical
characteristics between the treatment and control groups.

2.5. Data analysis and synthesis

Descriptive analyses of the details of the population, inter-
vention, comparators, and outcomes were conducted for each
included study. Meta-analysis was conducted when 2 or more
studies used the same type of intervention and comparator with
the same outcome measures using Review Manager Software
(version 5.4; Cochrane, London, UK). Continuous and binary
outcomes were presented using the mean difference (MD) and
risk ratio (RR) with 95% confidence intervals (Cls).

Heterogeneity between the studies was assessed using both
the y2 test and I? statistic. I? values > 50% and >75% were
considered indicative of substantial heterogeneity. We used a
random-effects model if the included studies had significant het-
erogeneity (I? value > 50%), while we used a fixed-effects model
if the heterogeneity was not significant or if the number of stud-
ies included in the meta-analysis was < 5.1*"]

To identify the robustness of the meta-analysis results, sensi-
tivity analysis was performed by excluding: studies with a high
risk of bias; and outliers that were numerically distant from
the rest of the data. Publication bias was tested through funnel
plot symmetry and Egger’s test using STATA/MP software ver-
sion 16.1 (StataCorp LLC, Texas) if 10 or more studies were
included in the meta-analysis.

2.6. Quality of evidence assessment

The quality of evidence for each finding of the meta-analysis
was evaluated using the grading of recommendations, assess-
ment, development and evaluation (GRADE) tool.?”! The risk
of bias, inconsistency, indirectness, imprecision, and publication
bias of meta-analyzed results were assessed as “very low,” “low,”
“moderate,” or “high.” One researcher (BL) conducted the
GRADE assessment, while another researcher (SHL) reviewed
the results. Any discrepancies were resolved through discussion
with the corresponding author.

3. Results

3.1. Study selection

We identified 6994 records through the database search and
no additional records were identified from searching of regis-
tries and citations. After removing duplicates, there were 5643
records. We excluded 5517 irrelevant articles after reviewing
titles and abstracts. After assessing their full texts, we excluded
101 articles from the remaining 126 articles, including the fol-
lowing: non- randomized controlled trial (n = 14), no descrip-
tion of the randomization method (n = 17), not only children
(n =1), using traditional Chinese medicine (TCM) as a control

www.md-journal.com

(n = 30), not for anorexia without the organic disease (n = 6),
only study protocol (n = 1), not assessing Chuna manual ther-
apy alone (n=31), and abstract without raw data (n=1)
(Supplementary 2, Supplemental Digital Content, http://links.
lww.com/MD/H910). Finally, 25 articles?'*! were included in
this systematic review and meta-analysis (Fig. 1).

3.2. Study characteristics

Table 1 presents the characteristics of the included studies. All
included studies were published in China from 2013 to 2022.
In particular, 16 studies published between 2019 and 2022
accounted for more than half of the included studies. There were
23 2-arm and 2 3-arm studies.B"*?I Overall, the participants’
mean age in each study ranged from 2.35 to 9.75 years, except
for 1 study that only reported the participants’ median age.!*!!
The participants’ mean anorexia disease duration ranged from
6.17 days to 2.57 years.

The most common anorexia diagnostic criteria were
“Guiding principle of clinical research on new drugs of TCM,”
used in 8 studies?!232430-3237421 and “Criteria for Diagnosis
and Efficacy of TCM Diseases and Syndromes” used in 8 stud-
ies.[23:2426,30,32,3438.41] Two studiest®”*?) used “Zhu Futang Practical
Pediatrics,” 41232427301 yged “Practical Pediatrics” diagnostic cri-
teria, and 312%?7#?I used “Guidelines for Diagnosis and Treatment
of Common Diseases in Pediatrics of TCM.” An explanation
of the diagnostic criteria is presented in Supplementary 3,
Supplemental Digital Content, http:/links.lww.com/MD/H911.

Sixteen  studiesl?!222427,30,31,34-37,39-4345]  recruited  patients
with specific pattern identification.!:22:2427,30,31,34-37,39-43.45] The
most common pattern identified was “spleen-stomach Qi
deficiency,” which was used in 9 articles.2!,2227:30.3437.39:42:45] py
addition, “spleen failing in transportation” was used in 1 arti-
cle,??l “hyperactivity of liver and spleen deficiency” in 1,24
“spleen-stomach disharmony” in 3,233 “fever in the spleen
and stomach” in 1,55 “spleen deficiency with accumulated heat”
in 1,0 “spleen-stomach accumulated heat” in 3,1404.41 and
“food damage” in 5.135:36:4041,431

Ten studies!?!:25-293237:38451 compared the add-on effects of
Chuna manual therapy combined with conventional treatment
to that of conventional treatment alone, while 13122-2430,33-36,39-
4244 compared Chuna manual therapy with conventional treat-
ment. One study®! compared Chuna manual therapy combined
with conventional treatment to Chuna manual therapy alone
and conventional treatment alone. The remaining study!*!
compared Chuna manual therapy to no treatment. To date, no
placebo-controlled trials have been conducted. Conventional
treatments used as control interventions consisted of domper-
idone, digestive enzymes, minerals, zinc plus probiotics, or a
combination of these.

The mean number of Chuna manual therapy sessions was
calculated as 20.5 (range: 6-90). The most common treatment
period was 14 days recorded in 7 studies.?!242737421 Four studies
recorded 10 treatment days>>3*33#l and 3 studies recorded 28
treatment days.?$3:41 L et. al?”! wrote response sought (De qi)
as “slight sweat on both sides of the spine, flushing of the skin,”
and Ma et. al®!l wrote response sought as “pain” which was not
reported in other articles. Four studies??®*237 reported the quali-
fications or experience of the medical staff or doctors conducting
Chuna manual therapy. The follow-up period was reported as 2
weeks in 2 articles.?>?* The characteristics of the included stud-
ies are presented in Table 1, and a detailed explanation of the
Chuna manual therapy method is presented in Supplementary 4,
Supplemental Digital Content, http:/links.lww.com/MD/H912.

3.3. Risk of bias assessment

In terms of random sequence generation, all studies used
appropriate random sequences, such as random number
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Figure 1. PRISMA flow chart of the literature screening and selection process.

tables, and were classified as “low-risk.” One study®® used
sealed opaque envelopes and was rated as having a “low
risk” of bias in allocation concealment, while the remain-
ing 24 studies were categorized as “unclear” due to lack of
information. All studies were classified as “high risk” in the
performance bias category because it is difficult to blind par-
ticipants and therapists to Chuna manipulation procedures.
None of the studies reported blinding of outcome assessment;
therefore, all the studies were categorized as “unclear” due to
a lack of information. All studies had a “low risk” of attrition
bias because they used statistical methods to deal with miss-
ing values. One study®®!! was rated as having a “high risk” of
reporting bias because it reported only TER without present-
ing the raw data. The remaining 24 studies were assessed as
having a “low risk” of reporting bias. All the studies were
evaluated as “low risk” in the other bias domain except for
1 study®! which lacked information regarding baseline char-
acteristics. The methodological assessments for each included
study are presented in Figure 2.

3.4. Effect of chuna manual therapy

3.4.1. Chuna manual therapy versus conventional
treatment. Two studies?>?*! compared Chuna manual
therapy with lysine inositol and vitamin B12 in terms of
TER using anorexia symptoms and anorexia recurrence
rate. According to the meta-analysis results, the Chuna
manual therapy group had a higher TER than did the lysine
inositol and vitamin B12 group (RR 1.53, 95% CI 1.28-
1.84; 12=41%) (Fig. 3). There was no significant difference
in anorexia recurrence rate between the 2 groups (RR 0.75,
95% CI 0.43-1.30; I?=80%).

Compared with zinc gluconate and lysine, Chuna man-
ual therapy had no significant effects on TER (RR 1.09, 95%
CI 0.94-1.27; 2=3%)12>3031 (Fig. 4). In addition, serum zinc

levels were significantly lower after treatment in the Chuna
manual therapy group (MD -1.89 umol/L, 95% CI -3.04--
0.74; 1’=33%).53%311 However, hemoglobin levels significantly
increased in the Chuna manual therapy group (MD 5.95g/L,
95% CI 3.04-8.86; 12=64%).12331

Chuna manual therapy had a higher TER than that of
multi-enzyme and multi-vitamin group (RR 1.21, 95% CI
1.11-1.33; 12=0%)B353%41 (Fig. 5) and zinc calcium gluconate
(RR 1.22,95% CI 1.06-1.39; 12=0%)1364%! (Fig. 6).

Chuna manual therapy significantly improved TER compared
to that with zinc gluconate plus Bifidobacterium tetralogy,’
domperidone,** zinc gluconate,**! and conventional medi-
cations™! (P < .03, all), although meta-analysis could not be
performed because only 1 study was included in each compar-
ison. In particular, compared to those with zinc gluconate plus
Bifidobacterium tetralogy,®¥ serum zinc and hemoglobin levels
were significantly improved in the Chuna manual therapy group
(P <.01, all). Interestingly, compared to that with domperi-
done,* gastric emptying half-life significantly decreased, and
salivary amylase and serum zinc levels significantly increased in
the Chuna manual therapy group (P < .05, all).

3.4.2. Chuna manual therapy versus no treatment. One
study®! compared Chuna manual therapy with no treatment
group. TER based on the improvement of anorexia symptoms
was significantly higher in the Chuna manual therapy group
than in the no treatment group (P < .05).

3.4.3. Chuna manual therapy plus conventional treatment
versus conventional treatment alone. In the included studies,
various conventional treatments were used as controls, and no
study used the same conventional treatment. Due to the clinical
heterogeneity, a meta-analysis was not performed, and only
qualitative analysis was performed.

When Chuna manual therapy was performed in addition to
conventional treatment, the TERs were all significantly higher



www.md-journal.com

50

Lee et al. ® Medicine (2022) 101

(panuguog)
() (ko—e) ik 211 Fesy (@
juauyea) LoReIIPaLU [BUONUBAUOY (@) +eunyy 8UON dN dN (ho—e) koL L F 1y (v) (0€:0€)09 0¢0¢ i
(p 82) 1010} BWAzU® (h =)k 2y'0 F G0'€ (@)
-linw + pinbi| elo 8yeu0dn|6 ouiz () + eunyd 9UON dN dN (hg—e) hzy'0F L2e (v) (92:9¢)22 810¢ NN
INOL 40 SaLelpad Ul
$9SB8SI( LUOWLOY JO Juajesl| pue sisoubelq (Who-2) K68 L F L1y (9
(p01) pinby| fes0 8yeuoan|b auiz (g) + eunug 8UON 10} saUlBPINg - "8UIdIPAIAl [BUIBIU OLITBIPad- A N | (A 9-€) Ay L F 25y (v) (lr1v)es 220z
M 9E-6
QL 4o My'eF 2 le (@ Uhe—2) g LF9v (@
fousialap SOLIBIPad Ul $8SBaS|(] UOWLLOY J0 Jualjeal| Mmoc—01)
(P 1) stelqe} wikzue- iy (8) +eunyd Ib yoewols-usslds  pue SisoubeIq Joj SeuljapINg- ‘SLfeIpad [BNORId-  HMEE F LI (¥) Uh6=c) M L'LF Ly (v) (€v:er)98 020¢ 1
SaWO0JPUAS pue Sasessi(
INDL Jo Aoeayy)3 pue sisoubeiq Joj eLBLD- Kgy'0F252 (9 Weze'L 7 /vy (9
(P 09) siBIce} Winjuajes-oulz (@) +eunyg 8UON usJp|Iya Ul eixaloue Jo ssaiboid yolessey- K650Ferev) K1e1 857 (V) (erier)es 610¢ 1
(¢1) foustoysp
Uas|ds pue Jonl| (sased
10 AAnorIadAy 9) OW g 1< ‘(s9sed 1)
(1g) Auowureysip $0SeasI] OLIeIPad INDLJ0 0w g1 ‘ow 9= (Sesed
yoewols-usalds (g)  A9ealy3 pue sisoubelq 1o} elaIY- SaLoIpUAS £1)ow 9> ‘ow | < (g) KIGLF682()
(1) fo pue sasessi DL 10 Aoeaiy3 pue sisoubelq
-Ualolyap usalds pue 10} BLIBIID- "BUIY) JO ljgnday s,8]d0ad (sased
(euin] aureIpad 18| Jo AuAnoesadAy 8y} J0 Ansnpu) auldIpajy 8sauIy) aul 1o g) oW g 1< ‘(sasea )
(P 71) pinbyy 8.uab saISSe|0 ‘(z2) Auoweysip SpJBPUEIS- "SOLIEIPa  [BARIRId- NDL JO SBnip oW g1s ‘oW 9< ‘(sased 7102
[BJO 2 19 UILLBYA |oNisoul BuISA] J1910e.1RY0-€)RUNny) YorWOIS-U89|dS () M3U U0 YdJeasal [ealuljo Jo ajdioud Buiping- 1) ow 9> ‘o | < () K691 F822 (W) (ee:2€)59 fueny
INDL 10 sBnip
(p ¥1) "se|nuesd M8U U0 ydJeasal [eaiuld Jo ajdiound Buiping-
aUIsA| [euoisuswWwIp-G + pinbi| SAWOIPUAS pue Sasessiq INDL Jo Aaedy3 owo9zzZF 0L/ Ke80F 18V (9
[elo eyeu0dn|6 ouiz eunyy 8UON puUe sISouBelq 10} BLSILID- "SOLeIpad [BONOEId- oweez ¥ 29/ (W) K980 F 6.7 (V) (GL:SHoe 020¢ ony
(G) uonepodsuesy
ul Buyjre} uss|ds
‘(e2) fouaoljep b
oeWwo)s-uas|ds (g)
(617) uonepodsuel (1A z—ow
(wesBoud u Buyey uss|ds INDL J0 SoUeIpad- Dowgey ¥ 826 (@  (hg-owg)h0gL ¥ 6ee (@)
(P 1) pinbyy BUIN| |00YdS UeIpLIBW ‘(61) Aouarayep 1b (Jooyeyn) UBIP|IYY BUNOA pue ‘sI8|pPO] ‘Siuejul (1A z—ow
[e10 1.9 UleyiA joysoul suIskT Iejoeleyd-¢ 8y]) eunyy yoewols-uss|ds (v) Ul siaplosip Buipasy jo Juaiess pue sisoubeid- | ow gy’ F0'G (v) LA g-ow p) h gy L F 162 (W) (89:89)9¢ 1 810z busg
fousolep WoLjosbnp  @-Howeel Fggy(@  Uhg-l)hey L F 1G¢e (@)
(p 1) sejnuesp uisdad punodwon (@) + euny) b yoeWwo)s-Uaa|dg MU U0 yoJeasal [ealulpo jo aidiound Buiping- (L2 oW vg L F 9z (W) (hG-g) I GeTL F 62°€ (V) (Ge:68)0/ 020z 19
dnoub jo1u09 (g) dnoib Juswyeal) () (u) BLI3)J9 Jnpsoubelp eixalouy as = uespy as = uea|y aby (9):(y) azis ajdwes Jeak
uoneayuapl uisped pouiad aseasip eixalouy loyiny

*seIpn]s papn|oul 8y} 40 SoNSLdloRIBYD By ]




icine

Med

50

Lee et al. ® Medicine (2022) 101

(panuiuo))

abewep poo4

b2 Jesy pajenNaoe (A 6-2) Mg L F¥9G (@)
pinby] [0 81eU0dN|B WNIO[RI UIZ Bunyg {oewojs-uss|ds I\ I\ (kg-g) ey L 7656 (v) (8£:8¢)9/ 020¢ bBuea
(ow 0z-9)
ow G’ ¥ 682k (@ (K 9-2) A 90" 7 G0°¢ (d)
(POt s1ejqer g fousioyap (ow 81-9)
UlWeyA-BInW + s18|qe aLAzus-Hny euny) b yoewoss-uss|ds YN oweg L Fyeel (v) (ko-1) hee L F20°¢ (v) (rr:71)88 1.¢0¢ Uex
(ow ) eugioeq S8WO.PUAS pue sasessiq ow /60 F ey (9 el F¢26(9
a{dein ejdnpenb winyigloeqopy!g (@) + eunyd 8UON INOL Jo A9ealy3 pue sisoufel] Joj eleI)- 0w €20 F 2y (v) K291 +6/6 () (S¥:g¥)06 2202 NX
(p #71) sBnup Jayio pue
‘7 UILLBYIA ‘g UjweyiA ‘suonesedald
Buiureuod-uod ‘dnifs ayeyns (ow
oulz Buipnjoul sjuaueas oL-gowegt ¥/29(@  (ho-p iz L Fv9¢e(@
[BUONUBAUOD + Japmod fouaoep (1) DL Jo sBnup mau uo yaseasal [eaUIO JO (ow
llpJeinog seoAwioleyaoes (@) +eunyg b yoewoys-usalds a|djound Buiping-soleipad [eaoeld Bueing nyz-  6-y)ow 18’1 FG2'9(y)  (A9-G'1) KL L F 29°€ (V) (262901 6102 buem
abelwep poo4ieay
(P 1z-2) paje|nwnade yim kz1-g) ke LT 16 (@)
pinby] [0 81eU0IN|6 WNIO[RI UIZ Bunyg fousjalyep uss|ds dN aN Wkz1-2) K2 L F06 W (or:01)08 810¢ buem
abeuwep owgi-onougL gyl UA8-NRILFEY(E
(P01 siolqes PO04YIBLIOIS pUB (ow
UlWeyA-pinw + s1|qel aLAzus-fny eunyy usa|ds 8y} ul 1ana4 YN gl-LHow gL F6¢l (v) k6= K221 F G (V) (@299 610¢ uns
fouaolep SBWOIPUAS pue $8Se8sI( K0207582(9
(p 2) uoisuadsns suopuadwioq euny) b yoewols-usalds INOL Jo £oean3 pue sisoubelq 1o} BlsIY- aN K80 F90°¢ (v) (1G%8)501 810¢ ung
(ow
bor Zl=gowg L F¢s(g ukol-g) ik 0F2e (@
£Bofena) wnuslaRqopYIq + pinbi| (ow
[elo 8yeu0an|6 oujz BUNYD 8UON 4N Ol owy L F26 (v Uhol=2) hgo+ Le(y) (Ge:ge)0L 0202 No
(ow g-m
S8LOIPUAS pue sssessiq NJ Jo foeayq e)moL'L 6L (@ Uk /=2) K 121+ 857 (@)
(p Z1) swiesl pue sisoubelq 10} euUsjI-NDL 10 SBnip (ow g-m
aUIDIPAW UIBISSM [BUORUBAUOD (8) +eunyg 9UON MU U0 Yoseasal [eajuljo Jo gidiound Buiping- g) 4MG0"L F 25'L (v) Uk =e) K 12 L F €9y (v) (G9:59)0€E 1 610¢ OBl
BUNYD >\_m:_U\_O AN<V IR 080 F ¢¢ Amv K 0S'L*+2L9 Amv
(g) + abessew
(pg2) Jujodnoe usyzeq fuouLreysip (1ersp) N0 Jo sBnip K880 F /52 (2v) K191 FyE9 (V)
sa|nuelb suisk| pue a)euoan|b oulz Buefiyz (1v) |oBWO)S-Uds|dg M8U U0 Y2Jessal [ealul)o Jo a|dioupid Buiping- KzroFziz () Kzy' L F26'G (1Y) (Ly: 17 L)Eg L /102 BN
fouaoep SBWOIPUAS
(p 0L so|nuelb 1b yoewos-usa|dsg pue $asessiq N9 Jo A2eal3 pue sisoubelq
BUISA| [RUOISUBWIP-G + pInb| ‘fuowireysip 10] BUBID- “INDL 10 SBNIP MBU UO U21essal ow G/ 0 FSS/ (9 1K92°0 780G (9
[eJo 8yeuoan|b ouz eunyo {oBUIO]S-UBB|dS [eaju2 Jo ajdiound Buiping- soLyeIPad [eaROeld- 0w 99’0 ¥ 192 (v) K8z2'0F90°G (v) (0£:0£)09 610¢ on7
dnoub jo1u09 (g) dnoib yuauieas) (y) (u) BL19)110 ansoubelp eixaiouy as = uespy as = ueapy aby (g):(y) azis ajdwes leak
uoneoIIIuUAPI uId)ed pouiad aseasip eixaiouy Joyny
(panunuo))




om
journal.c
d-jou

m

WWW.

:50

(2022) 101
. ine

Medic

L]

t al.

Leee

d
oun
mp -
dlng co inc glu
. lLl 27] 71 . al
1 ne, inc me, ention
entalo lti'enz?]zsl conv estern
atm °l mu & al w en-
ional tre_ [2 ! Zym tion COnV‘
Ventlonselenlumr;lultl_fl? COnVZn.i and tainlnlg
on inc- d I lardii, -con ¢
ofc 211 74 an ate, u iron rup
those les, onate lucon ces bo up, ir quad ua-
than granu gluc zine g]o romylf te syr terium rium q
in inc ine a a ac te
peps e.1251 2[29] lysln[32] Sacc inc slll Biﬁdob-ﬁdobac ium
nate, " n, nt, ing z 137 s Bi teriu
2 cona tio men di B, lu bacterit n
£ edica treat s lnCluA and nate p Bifido binatio
_ 2 medi ine ents 1n s uco . us m ime
_ é % 5 medli treatm Vitamlr(lj zinc gl 03, ali)onate %lhuna Cgovery t;nd
= T = iona ions n <. . e .
E é g % % = tion aratlonr’ia,[38] aria[45] (P zinc gllil45] the petite rcalclum;reat'
s 2 EEP- Pble bacter et of ety ent ini ap) Zinc’uowingteri“m
= 22y ; a m .
7 < g = 2 = = é Sl::lp]e Vlared tolt bacterlimprovem leVelSthoSe ]f;;ﬁdoba;astrln’
@ Py + 2 -9v;+ pa -be. nt ru to d s y
S _ g 5 = o - © Com viab fica d se ed 1 an tilin, rap
s 58 = 83 3 22 le ni an e o ther:
S s s 2 2 S signt mp S m 1 m
AEEE 2 =5 I N2 e gt o e vels of manual erdl _
q le s
e GC_J /?;;’ g 8 ® E’ = roup S) body 053 a epsin irum Chuna he zimnc na Com
= S £g = £ £ g <.01 i)in (P < und p 1381 g hen tof t he Chu signifi
£ = g =2 5 = (P oglo h comp Obacterla,eased V‘é to thaed in th If-life ed to
1= = £ 3 o hem it iabl incr re ased a ar -
5 T 5 = = (] W1 able 1 a incre ng mp m
S |2 g = quadraple .V;iﬁcagtfu). e " emPtygrouPdﬁ?tion’l ding
=z N a . 1g ieni tr ion inclu .
= N u S 03, n ASTrIC tio a c
5 o = q inc <. t sig g na 271 In s I ins
® 8 e and ;dded (gy Welgh05 ) ar;i Cor?ab: -05)1' Itreatmenrtld Vltan;nd
© o was adcc bo (P<. Chu (P< nal tre s, a ium,
= = . e up tio 10N Ic up
=1 =] up, roup n th gro en rat ca - ro
< 2 2 group ng ed i me onv epa iron, n g
c X T 1 inatio
o = 2 S g i-enzyn lus con vels of ina
g - 2 bin dec Iti-e ip ning els mb
2 © S 1 u rdi tai lev co
=) - g Calntt ?n th}i rSn boulairon-cond seI’Em Chuna
= S tha it 'uP’~htan- the
[ = ed w syr c1g n
"E © S > par slllfa;el body Y‘;Creased Sil’le
8 Lo S8 zine B\ tly i ith ly d
£ 38 - ey Ml
=3 a3 S © 28 A sign . apy herapy comp hat
= g g 5E%. ¢35 zinc 5,all I ther al t that ed t
L 255 g (P <.05, e maﬁuanothﬁi period. Other
s =] E g 3 283 = una Chun 24 an, ate eriod. ents
"% S g 22 8 % 3 @ ty of ch ared rapy! lucon tment p erse eV0ng
e E g s E 2 = E Safe t Comp12 the zinc g trea o adv d am
£ g8 2 8 = 3.5. th’fi inB ith ing the ts. N orte
E = 2 2 e 8 %) studyd Vltanil rapy Ws durlng even ere rep
£ ne e nt se Wi
E £ 2 o itol an ual t se eve adver rapy
E |2 4 Chuna man e al the
(%] n (6] or nu.
ﬁ “— a Chu were 1 ot rep na ma VIEW. f
- 2 s = there were oith o oo e ality o
58, 2 = studie ted wi luded in is, the qu ol was
= é) o< = 2‘ assOcladies nc analySkADE tod with
D _g.c_)_g o - (& TtA_
© % é E % a g the stu _denCe fthe m;tgy the G compafllti_vlta
RS = o = io Vi ines o e was dm hen
2|2 Es s = fe dings luat py an ly. W d
I Seg S = 2 lity o in fin eva hera me ively. an
el 53853 & Qua ain mes al t i-enzy ect ate ar ;
2|8 S = 2 2 9 3.6. he m tco anu ulti ies, resp lucon rtic
'v,*a*aaﬁg_ g g - ing t R ou R 1‘“«5"Cgvlnpa e
2lE¢ - c5 = rdi TE huna B12, erapi zin E th
S g £ 3 = 8 % § g Re,%;nce f0£ Whef(li (‘gitaniln onate t}rled Wltgs “LOV‘éiSion ((1)5{ Cls
S ae»—oaw -~ &5 vi ate n uc pa was re 1
L= _9!—“’55'05 S Z € der itol a ium g com TER d imp ndw'ence
[} oS5 v 3 S o = = o “Mo inosit alciu was for ias an ize a vid
E S €8 o £S s £ ine in inc ¢ vV ce bias le si he e
=gt = in ap n t
g c;)% 5 e g L3 = 1y§1 and z al ther f evide ance 1l samp lity of
< | g 23 £ 8 e =] min, anu lity o rform sma he qua
< SQ&EE huna m qu"‘~k0fpe tothedeﬂlt
=8¢ < S °2 ¢ ine, thE‘gh s Its due ngra
= g - lysi 1 esu dow
N -2 the dr at a
L‘,_I’ = < ular, nalyze tors th f Chun_
© Ay eta-a jor fac ty o nven
2 S s were maj d safety o blished.
= ~ © o . we le 2). ts an herapy ublis a
S,:, < — =g g (Tab effec ont been p Chun
83 s k] ing the add- have ared ther-
S w < = s sion orting apy or xia comp ther the
8 = e = == S iscus Ts rep other anore Onl}{ ine or o fore,
° 3 == ,i‘cxla & 4.D RC mon; dhood iews edlcln] There ent to
S = o' L = erous y as chil ic rev se m .13 eatmer ion,
L = S rap r t e n tr it
g 33 = s = Num al the ent fo ystema n/Chin eatme dd-on In add b-
S = = ; > = u . S T tr n su
=] =< = S o =& 5 an eatm us este no na ted. da
< o ~ =5 N = m al tr TEV1O ith Wi or as a or ucte d an
= g d < { ) v; H % tlorévever’hprapy Wltheraply’therap); been rﬁgr Concclonduclt{e and
. S T ;0 - o e co o ot € E -
=>2 = s = So S = H al t ma nua e n an w ith T ea
T - < =~ o HoH 20 5 anu har ma hav I'and fore, 1t m
3 i 85 s = m 4 p na ts 141 3 here 1S W body to
a2 DS | ™ = S 3 5 =& = ieS, Chu tmen ER, 31T alys : g lated
H|= Ho+ W = ~ 3 S ] ap of | trea ed T ER. a-ana ludin, s rela nd
S|, Q@ A 2 = B ffects iona alyz Iy T meta- mnc ker te, a
s s Sy z e tio n nly d 1a, 1n ar ra r
S (2 Z il 2% = i COnV‘?nW oIllY ausing OvieW an anorei(s o,f blonlllrrenc&/e furthe
w Y [N @@ = e S . € (0} C .
B25E g2 | I e i e e (o
<= - =) £ up s s ing timg m ia
o) < W gro d sy ome tyin 1tion he tr
5 I I date utcon emp Utriti t
— N S5 a update ¢ o r1c emyj n, n ring
S o S 3 jectiv ast tio du
— © & bie S, g unc nts
—~ 3 5 =1 “ 8 o r]ement stinal f rse eve
gl 5 =3 2 su ointe f adve
=3 = 2 = gastr ce o
= S = B iden
RS S ~ = inci
HE S S <
2= = =
— [aN] o
£ Z o8 S
3 5 25 S
I | LI
- S [=2 N
< = S &
Q = S FRR
— = [} =
1 s ERAES
O SH=
=is)




Lee et al. ® Medicine (2022) 101:50

- | Blinding of outcome assessment (detection bias)
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@ | @ | Other bias

)
o)
3
&
2 5
S ‘©
g L5 g
8 2 a
5 g 5 o
= kel = £
5 & s 5
5 2 S 8
o c © =
8 jo! E o
c © g £
] £ £ 5
g S °c 8
o 5 8 o
E o 3 2
2 S E 8
& @ 2 8
cui2020 | @ © (X )
Deng2018 | @ |2 |@|2 | @@
Guw2020 | @ |2 |@|2 |® @2
Huang2014 | @ |2 | @ |72 | @ | @ | @
L2 | @ 2 | @2 | @@ @
L2200 @ |2 | @2 |® | S| @
L2 | @2 |@|2 |® @S @
Lu20s | @ |2 | @2 | ® S| @
Lu202o | @ |2 | @ |2 || S| @
w2019 | D @D 2 | @ S @
Ma2017 | @ |2 |@|2 | @ @S
Miao2019 | @ |2 @ |2 @ | O | @
Mou2020 | @ |2 | @2 | D @ @
sin2018| @ |2 | @2 | O S| S
sin2019 | @2 @2 @ S S
wang2018 | @ |2 | @ |2 |® | @@
Wang 2019 . =z . = . . ‘
xu202| @2 | @2 | @ S @
yan2021 | @ |2 | @ |2 | ® | @S| @
Yang2020 | @ |2 @ |2 | @ | ® | @
Zhang2013 | @ |2 | @ |2 | ® | @ | @
zhang2017 | @ |2 | @ |2 | @ | @ | @
Zhang 2019 . = . = . . ‘
zhang2021 | @ |2 | @ |2 | @ | @ | @
o207 | @[ 2 @ |2 | @O @

Figure 2. Summary of risk of bias in all included studies; “+” low risk; “?”
unclear risk; “~” high risk.

evaluated the quality of evidence for the main findings to help
with clinical decision-making.

A total of 25 RCTs comprising 2230 children were included
in this review. Due to the heterogeneity of the interventions used
in the control group, only a meta-analysis comparing Chuna
manual therapy with lysine inositol and vitamin B12, zinc

Medicine

gluconate plus lysine, multi-enzyme plus multi-vitamin, and zinc
calcium gluconate therapies was performed, while a descriptive
analysis was performed for other comparisons. According to
the meta-analysis, Chuna manual therapy was more effective
in terms of TER based on improvement of anorexia symp-
toms than lysine inositol and vitamin B12, multi-enzyme plus
multi-vitamin, and zinc calcium gluconate therapy. However,
there was no difference in TER between Chuna manual ther-
apy and zinc gluconate plus lysine. In the descriptive analysis
of the individual studies, Chuna manual therapy significantly
improved serum levels of zinc, hemoglobin, and salivary amy-
lase, and lowered gastric emptying half time compared with the
conventional treatment. Chuna manual therapy as monother-
apy compared with no treatment or add-on to conventional
treatment showed significantly higher TER than that of all con-
ventional treatments used in the included studies. Additionally,
Chuna manual therapy as an add-on to conventional treatment
significantly improved appetite recovery time, body weight,
gastric emptying half-time, and serum levels of motilin, gastrin,
zinc, calcium, iron, and hemoglobin compared to those of con-
ventional treatment alone.

Chuna manual therapy is performed with fingers in a cer-
tain way to knead, hold, and twist the back skin to prevent
and treat diseases. Its advantage is that it is simple, noninva-
sive, has no side effects, as well as is inexpensive; therefore, it
is easily accepted by children and their parents.*! According to
the results of our study, Chuna manual therapy as monother-
apy or add-on to conventional treatment significantly improved
anorexia symptoms, body measurements, biomarker levels, and
nutritional indices without adverse events. Therefore, based on
the results of this systematic review and meta-analysis, Chuna
manual therapy may be considered a noninvasive, effective, and
safe treatment option for childhood anorexia.

Although there are no studies on the modern medical inter-
pretation of the mechanism of Chuna manual therapy in the
treatment of anorexia in children, a recent study has attempted
to interpret the mechanism of Chuna manual therapy in chil-
dren with anorexia from the perspective of intestinal flora and
the regulation of host metabolism.” In addition, several clin-
ical studies have reported significant increases in hemoglobin,
serum zinc, and neuropeptide levels, urine D-xylose excretion
rate, and a significant decrease in gastric emptying half-time
after Chuna manual therapy.?”*$! According to the TCM theory,
spine pinching, 1 of the most frequently used Chuna manual
therapies, usually massages the governor vessel and bladder
meridian to control yin and yang, communicate meridians, and
promote the functions of the intestines and the movement of Qi
and blood. Therefore, it improves gastrointestinal function, aids
digestion, increases appetite, and prevents and treats mild mal-
nutrition.*”! Furthermore, studies have shown that it promotes
gastric juice secretion and gastric fluid movement, and improves
the digestive capacity of the stomach for carbohydrates and
proteins.’ Future studies on the modern medical interpretation
of the mechanism of Chuna manual therapy should be actively
conducted.

Our review had several limitations. First, all the studies were
conducted in China, which might have caused cultural bias,
limiting the generalizability of the findings. Second, the risk
of bias in the included studies is not optimal. In particular, the
risks of performance bias and detection bias were generally
high because blinding of participants, personnel, and outcome
assessors was not reported. Accordingly, we were unable to
perform a planned sensitivity analysis by excluding studies
with a high risk of bias. In addition, there were no outliers
that were numerically distant from the rest of the data; thus, a
sensitivity analysis excluding outliers could not be performed.
In addition, because the number of studies included in the
meta-analysis was small, it was not possible to evaluate publi-
cation bias using funnel plot symmetry or Egger’s test. Third,
there was clinical heterogeneity in the included studies, such
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Chuna Lysine inositol vitamin B12 Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight M-H, Fixed, 959 M-H, Fixed. 95%
Deng 2018 60 68 36 68 62.4% 1.67[1.31,2.12]
Huang 2014 28 32 22 33 37.6% 1.31[1.00, 1.73]
Total (95% CI) 100 101 100.0% 1.53 [1.28, 1.84]
Total events 88 58

Heterogeneity: Chi? = 1.70, df =1 (P = 0.19); 2 =41%
Test for overall effect: Z = 4.57 (P < 0.00001)

05 0.7 1 1.5 2
Lysine inositol vitamin B12  Chuna

Figure 3. Forest plot for comparison of Chuna manual therapy versus lysine inositol and vitamin B12: Total effective rate.

Chuna Zinc gluconate and lysine Risk Ratio Risk Ratio
r r Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fix v,
Guo 2020 15 15 11 15 17.3% 1.35[0.98, 1.85]
Luo 2019 26 30 25 30 37.6% 1.04 [0.84, 1.29]
Ma 2017 31 41 30 41 451% 1.03 [0.80, 1.33]
Total (95% Cl) 86 86 100.0% 1.09 [0.94, 1.27]
Total events 72 66

Heterogeneity: Chi? = 2.06, df =2 (P = 0.36); I>=3%
Test for overall effect: Z=1.13 (P = 0.26)

0.5 0.7 1 1.5 2
Zinc gluconate and lysine  Chuna

Figure 4. Forest plot for comparison of Chuna manual therapy versus zinc gluconate and lysine: Total effective rate.

Chuna Multi-enzyme+multi-vitamin Risk Ratio Risk Ratio
_Study or Subgroup _ Events Total Events T -H. Fi 0 H. Fi o
Sun 2019 31 32 27 32 241% 1.15[0.98, 1.35] =
Yan 2021 43 44 36 44 321% 1.19[1.03, 1.38] —E
Zhang 2019 62 67 49 67 43.8% 1.27 [1.08, 1.49] ——
Total (95% CI) 143 143 100.0% 1.21[1.11, 1.33] <
Total events 136 112
Heterogeneity: Chi? = 0.76, df = 2 (P = 0.68); I2 = 0% 0?5 0f7 ; 1f5 2

Test for overall effect: Z = 4.07 (P < 0.0001)

Multi-enzyme+multi-vitamin  Chuna

Figure 5. Forest plot for comparison of Chuna manual therapy versus multi-enzyme and multi-vitamin: Total effective rate.

Chuna Zinc calcuim gluconate
r r Events Total Events Tot
Wang 2018 37 40 30 40 50.0%
Yang 2020 36 38 30 38 50.0%
Total (95% Cl) 78 78 100.0%
Total events 73 60

Heterogeneity: Chi? = 0.04, df =1 (P = 0.84); I?=0%
Test for overall effect: Z =2.86 (P = 0.004)

| Weigh

Risk Ratio Risk Ratio
M-H. Fix M-H. Fix
1.23[1.01, 1.51]
1.20 [1.00, 1.44] —
1.22 [1.06, 1.39] ~

07 085 1 1.2 1.5
Zinc calcuim gluconate  Chuna

Figure 6. Forest plot for comparison of Chuna manual therapy versus zinc calcium gluconate: Total effective rate.

as different anorexia diagnostic criteria, pattern identification
approaches, and the method of Chuna manual therapy, includ-
ing the number and frequency of treatment sessions. Therefore,
caution should be exercised when interpreting the results of
this meta-analysis. In particular, the included studies did not
use uniform criteria for the diagnosis of anorexia because
there are still no standardized diagnostic criteria for anorexia
in children. Therefore, in the future, it is necessary to estab-
lish standardized diagnostic criteria based on expert consensus
and observational studies to develop treatment and evaluation
tools based on understanding this disease.

Nevertheless, in the current situation in which safe and effec-
tive treatments are needed for childhood anorexia, we compre-
hensively updated and synthesized the evidence for the effect
and safety of Chuna manual therapy for childhood anorexia. We
attempted to minimize the related clinical heterogeneity by per-
forming meta-analyses according to the type of conventional treat-
ment used in the control group. In addition, it is significant that
the quality of evidence for the main findings was evaluated using
the GRADE tool for the 1% time to help clinicians make decisions.

5. Conclusion

The results of our study suggest that Chuna manual therapy
may be effective in improving anorexia symptoms. In particu-
lar, it is not associated with serious adverse events compared to
those with lysine inositol and vitamin B12, multi-enzyme plus
multi-vitamin, and zinc calcium gluconate. However, due to the
low methodological quality of the included studies, more rig-
orous, high-quality RCTs are needed to confirm the effects of
Chuna manual therapy and provide high-quality evidence.
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Summary of findings.
Anticipated absolute effects (95% CI)
Risk with control Relative effect Quality of evidence

Outcomes No.RCTs No. participants group Risk with chuna group (95% CI) 12value (GRADE) Comments

Chuna versus Lysine inositol and vitamin B12

TER 2 201 574 per 1000 879 per 1000 (735 to RR1.53 (1.28 to 41 Moderate Risk of bias

1000) 1.84) (1)
Recurrence 2 146 310 per 1000 233 per 1000 (133 to RR0.75(0.43 to 80 Very Low Risk of bias
rate 403) 1.30) (-1)
Inconsistency
(-1)
Imprecision
(-1)
Chuna versus Zinc gluconate and lysine
TER 3 172 767 per 1000 837 per 1000 (721 to RR1.09 (0.94 to 3 Low Risk of bias
975) 1.27) (1)
Imprecision
(-1)
Serum zinc 2 142 - MD 1.89 lower (3.04 to - 33 Moderate Risk of bias
(umol/L) 0.74 lower) Q)]
Hemoglobin 2 112 - MD 5.95 higher (3.04 to - 64 Moderate Risk of bias
QL) 8.86 higher) (1)
Chuna versus Multi-enzyme and multi-vitamin
TER 3 286 783 per 1000 948 per 1000 (869 to RR1.21 (1.11 10 0 Moderate Risk of bias
1000) 1.33) (-1)
Chuna versus Zinc calcium gluconate
TER 2 156 769 per 1000 938 per 1000 (815 to RR 1.22 (1.06 to 0 Moderate Risk of bias
1000) 1.39) (-1)

Cl = confidence interval, GRADE = grading of recommendations assessment, development, and evaluation, MD = mean difference, RCT = randomized controlled trial, RR = risk ratio, TER = total effective

rate.
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