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Dear Editor,

We thank Dr. Zhang [1] for his interest in our literature
review about the effects of resistance training (RT) pro-
grams in obese adolescents [2]. In the review, we analyzed
21 studies to evaluate the impact of RT on body mass
index, body fat, waist circumference, lean mass, insulin
sensitivity, muscle strength, and cardiorespiratory fit-
ness. Our main findings showed that RT programs seem
to be positive for obese adolescents, improving muscle
strength and cardiorespiratory fitness and reducing body
fat, waist circumference, and body mass index. Yet, we
were clear to advise the reader that the results should be
carefully analyzed, and some limitations were addressed,
for example, (i) the small number of participants in each
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study; (ii) the use/comparison of different training pro-
grams (i.e., varying durations, intensities, and exercises);
(iii) methodological issues (i.e., with an unclear or high
risk of bias); (iv) unclear dietary control of participants;
and (v) maturational-related issues. We understand that
these limitations should not refrain professionals from
critically appreciating our results and then designing RT
programs for obese adolescents. Dr. Zhang [1] lays out
some specific methodological issues to facilitate subse-
quent studies, which we find a valuable contribution to
the discussion and analysis of our findings. In our opin-
ion, the details pointed out by Dr. Zhang [1] do not com-
promise any of the results and analysis provided, and any
possible adjustment will not lead to changes in the main
findings. Therefore, these comments should be seen as a
complement to the analysis provided and some sugges-
tions for future studies.

Despite the strategy of the search being clarified in the
manuscript, some more details can be provided. Consid-
erable effort was undertaken to make our search as wide
as possible and to include as many results as we could
before exclusion. Specifically, before the search, we made
a word list based on keywords from the main research
question and from primary searches in databases. Based
on that, we decided to conduct the search in four data-
bases, identifying original articles using the keywords:
("adolescence OR teenager”) AND ("resistance train-
ing OR resistance exercise”) AND ("obesity OR loss of
weight"). The number of records that were subsequently
identified was 5670, narrowed down to 2500 after the
first screening. This is a large database, and we believe
that it includes all relevant manuscripts published.
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Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgrouj Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.1.1 Muscle Strength
Alberga et al. [24] 73 8.94 66 08 51.51 60 8.9% 1.99 [1.56, 2.42] -
Benson et al. [39] 545 62.62 32 105 60.11 38 8.8% 0.71[0.22, 1.20] -
Davis et al. [41] 212.57 144.44 9 0.6 8.91 7 71% 1.83[0.60, 3.06] ———
Dorgo et al. [40] 12 266 29 04 212 63 8.1% 5.00 [4.14, 5.86] —_—
Goldfield et al. [51] 57 34 78 0.4 2.55 76 9.0% 1.75[1.38, 2.12] -
Lee et al. [45] 0.38 0.14 14 45 2048 8 8.0% -0.33 [-1.20, 0.55] /T
Lubans et al. [23] 121 17.62 29 -52 1399 25 8.7% 1.06 [0.49, 1.64] -
Schranz et al. [ 21] 1334 132.52 30 21.2 12447 26 8.7% 0.86 [0.31, 1.41] a
Shaibi et al. [30] 509 199 11 47 1907 11 7.4% 2.28[1.16, 3.40] _—
Takai et al. [46] 63 1686 36 33 1501 58 9.0% 0.19[-0.23,0.61] b
Velez et al. [42] 1101 5618 13 05 152 15 7.6% 2.68[1.62,3.74] —_—
Yoshimoto et al. [50] 16 1331 27 43 959 20 87% -0.22[-0.80, 0.36] -1
Subtotal (95% Cl) 374 407 100.0% 1.44[0.76, 2.12] L 2
Heterogeneity: Tau? = 1.29; Chi? = 171.44, df = 11 (P < 0.00001); I* = 94%
Test for overall effect: Z = 4.17 (P < 0.0001)
1.1.2BMI
Benson et al. [39] 21 6.41 32 -04 5.02 38 8.6% 0.43 [-0.04,0.91]
Davis et al. [41] -1.8 10.26 7 05 10.26 9 2.0% -0.21[-1.20, 0.78]
Dias et al. [48] 04 516 24 04 864 20 55% 0.11[-0.48, 0.71]
Dorgo et al. [40] -0.3 7.84 29 0.2 9.12 63 10.1% -0.06 [-0.50, 0.38]
Kelly et al. [34] -1.3 7.93 13 0.6 10.2 13 3.3% -0.20 [-0.97, 0.57]
Kim [22] 0.36 1.66 13 -1 2.05 7 21% 0.72[-0.23, 1.68]
Lee et al. [44] 0.6 3.19 16 06 5.73 13 3.6% 0.00 [-0.73, 0.73]
Lee et al. [45] -1.1 8.41 14 03 5.35 8  26% -0.18 [-1.05, 0.69]
Lubans et al. [23] 1 463 29 -01 3.61 25 6.7% 0.26 [-0.28, 0.80]
Naylor et al. [33] -1.9 3.28 13 0.2 368 10 2.9% -0.01 [-0.83, 0.82]
Schranz et al. [ 21] 16 7.82 30 -09 5.39 26 6.9% 0.36 [-0.17, 0.89]
Shaibi et al. [30] -0.3 2.56 1 -04 2.83 11 2.8% 0.04 [-0.80, 0.87]
Sigal et al. [47] 0.5 0.78 76 0 0.78 76 18.3% 0.64 [0.31, 0.96]
Suh et al. [43] 0.49 4.38 10 -0.49 6.04 10 25% 0.18 [-0.70, 1.06]
Takai et al. [46] 0.2 3.55 36 -0.1 34 58 11.3% 0.09 [-0.33, 0.50]
Velez et al. [42] -0.3 6.79 15 0.1 3.69 14 3.7% -0.07 [-0.80, 0.66]
Yetgin et al. [52] 0.66 471 8 095 4.1 9 21% -0.06 [-1.02, 0.89]
‘Yoshimoto et al. [50] -0.3 297 20 -05 297 19 4.9% 0.07 [-0.56, 0.69]
Subtotal (95% CI) 396 9 100.0% 0.21 [0.07, 0.35] *
Heterogeneity: Tau? = 0.00; Chi? = 15.19, df = 17 (P = 0.58); I* = 0%
Test for overall effect: Z = 2.97 (P = 0.003)
1.1.3 Cardiorespiratory Fitness
Alberga et al. [24] 0.3 4.85 66 0.3 4.85 60 28.9% 0.00 [-0.35, 0.35] -
Horner et al. [49] 7 743 27 095 707 24 269% 1.08 [0.49, 1.67] -
Kim [22] 56 2.05 13 -03 244 7 19.4% 2.58[1.30, 3.86] —_—
Lee et al. [44] 8.1 6.59 16 0.1 6.08 13 24.7% 1.22[0.41,2.03] —
Subtotal (95% CI) 122 104 100.0% 1.09 [0.15, 2.04] -
Heterogeneity: Tau? = 0.78; Chi = 24.74, df = 3 (P < 0.0001); I* = 88%
Test for overall effect: Z = 2.26 (P = 0.02)
1.1.4 Wait rcumference
Benson et al. [39] 28 17.26 32 -05 9.98 38 18.2% 0.24 [-0.24,0.71] ™
Dias et al. [48] 3 1295 24 -08 119 20 11.4% 0.30 [-0.30, 0.90] T™
Kelly et al. [34] 52 1709 13 -44 1641 13  66% 0.55[-0.23, 1.34] —
Kim [22] 3.33 492 13 25 6.72 7 4.2% 1.00 [0.02, 1.98] —
Lubans et al. [23] -04 1323 29 -1 9.34 25 142% 0.05 [-0.48, 0.59] T
Sigal et al. [47] 22 1.7 78 03 11.08 76  40.3% 0.24 [-0.08, 0.56] -
Suh et al. [43] 275 1485 10 0.89 16.75 10 5.3% 0.11[-0.76, 0.99] v
Subtotal (95% CI) 199 189 100.0% 0.27 [0.06, 0.47] *
Heterogeneity: Tau? = 0.00; Chi = 3.46, df = 6 (P = 0.75); I = 0%
Test for overall effect: 2.58 (P =0.010)
1.1.5 Lean Mass
Davis et al. [41] 14 10 7 06 1432 9 35% 0.06 [-0.93, 1.05] b
Dias et al. [48] 03 1032 24 041 1039 20 9.8% -0.04 [-0.63, 0.56] —
Kelly et al. [34] 1.7 99.98 13 -21 9168 13 5.9% 0.04 [-0.73, 0.81] -
Lee etal. [44] 211 769 16 24 1167 13 65% 0.00[-0.73, 0.73] -
Lubans et al. [23] 16 10.83 29 -04 1209 25 12.0% 0.17 [-0.36, 0.71] T
Naylor et al. [33] 0.9 476 13 -03 5.02 10 5.0% 0.24 [-0.59, 1.07] -T—
Schranz et al. [ 21] 23 1051 30 -07 1493 26 125% 0.23 [-0.30, 0.76] T
Shaibi et al. [30] 37 4.46 1 2 4.39 1 4.9% 0.37 [-0.47,1.21] -T—
Takai et al. [46] 11 877 36 08 771 58 20.0% 0.04 [0.38, 0.45] T
Velez et al. [42] 75 1448 13 -03 1259 15 6.0% 0.56 [-0.20, 1.32] —
Yetgin et al. [52] 0.36 10.81 8 0.38 9.39 8 3.6% -0.00 [-0.98, 0.98] e
‘Yoshimoto et al. [50] 0.8 481 27 0.7 4.24 20 10.3% 0.02 [-0.56, 0.60] T
Subtotal (95% CI) 227 228 100.0% 0.12 [-0.06, 0.31] »
Heterogeneity: Tau? = 0.00; Chi* = 2.67, df = 11 (P = 0.99); I = 0%
Test for overall effect: Z = 1.30 (P = 0.19)
1.1.6 Body Fat
Benson et al. [39] 7 225 32 12 1181 38 9.1% 0.46 [-0.01, 0.94] ™
Davis et al. [41] -0.7 1471 7 -04 214 9 21% -0.02 [-1.00, 0.97] e
Dias et al. [48] 25 9.27 24 -01 10.68 20 5.8% 0.26 [-0.34, 0.85] T
Horer et al. [49] 21 1266 27 005 1297 24 68% 0.16 [-0.39, 0.71] —
Kelly et al. [34] 29 11064 13 -38 4857 13 3.5% 0.08 [-0.69, 0.85] T
Kim [22] 14 3.18 13 17 5.94 7 23% 0.69 [-0.26, 1.64] T
Lee et al. [44] 25 6.98 16 0 1217 13 3.8% 0.25 [-0.48, 0.99] -T—
Lee et al. [45] 1.63 5.28 14 0.1 7.47 8 2.7% 0.24 [-0.63, 1.11] T
Lubans et al. [23] 38 1633 13 23 813 7 4% 0.41[-0.52, 1.34] -
Naylor et al. [33] 0.3 5.02 13 0.1 2.05 10 3.0% 0.05[-0.78, 0.87] -
Schranz et al. [ 21] 1 8.28 30 0.6 1.1 26 75% 0.04 [-0.48, 0.57] T
Shaibi et al. [30] 13 467 1 -03 213 1 2.9% 0.42[-0.42,1.27] T
Sigal et al. [47] 13 1.91 78 03 11.25 76 20.7% 0.12[-0.19, 0.44] ol
Suh et al. [43] 319 21.14 10 -0.58 9.93 10 27% 0.22[-0.66, 1.10] -T—
Takai et al. [46] 0.9 9.86 36 0.3 9.48 58 12.0% 0.06 [-0.35, 0.48] T
Velez et al. [42] 1 1429 13 13 1061 15 37% 0.18 :0.56, 0.92] -
Yetgin et al. [52] 371 1222 8 167 9.29 8 2.1% 0.18 [-0.80, 1.16] T
Yoshimoto et al. [50] 21 1266 27 07 8.13 24 6.8% 0.26 [-0.30, 0.81] T
Subtotal (95% Cl) 377 100.0% 0.20 [0.05, 0.34] "
Heterogeneity: Tau? = 0.00; Chi? = 4.20, df = 17 (P = 1.00); I* = 0%
Test for overall effect: Z = 2.67 (P = 0.008)
1.1.7 Insulin Sensivity
Dias et al. [48] 08 538 24 0 475 20 223% 0.15[-0.44, 0.75] -
Kelly et al. [34] -24 2.39 13 024 2.39 13 19.9% -1.07 [-1.90, -0.24] —_—
Lee etal. [44] 08 141 16 -01 172 13 207% 0.56 [-0.19, 1.31] =
Shaibi et al. [30] 14 0.67 1 0.1 0.72 11 17.8% 1.80[0.78, 2.82] =
Suh et al. [43] 1.08 0.02 10 -0.01 5 10 19.3% 0.30 [-0.59, 1.18] -
Subtotal (95% CI) 74 67 100.0% 0.32[-0.47, 1.10] -
Heterogeneity: Tau? = 0.62; Chi? = 19.30, df = 4 (P = 0.0007); I> = 79%
Test for overall effect: Z = 0.79 (P = 0.43)
-4 2 2 4

Favours Control Favours Intervention

Test for subgroup differences: Chi? = 17.16, df = 6 (P = 0.009), I* = 65.0%
Fig. 1 Forest plot of comparison for muscle strength, body mass index (BMI), cardiorespiratory fitness, waist circumference, lean mass, body fat,
and insulin sensitivity. The center of each square represents the standard mean difference for individual trials, and the corresponding horizontal line
represents the 95% confidence interval (Cl). The diamonds represent pooled results



Ribeiro et al. Sports Medicine - Open (2023) 9:12

Following Dr. Zhang’s suggestion, we decided to compare
the use of the words “Adolescence” and “Adolescent” in
our Boolean search and the results were the same. Per-
haps this happens because the use of medical subject
headings (MeSH) was not very common for a long period
of time in sport sciences. However, the authors have been
increasingly aware of the importance of their use to make
indexing, cataloguing, and searching for articles more
efficient and easier.

The second issue reported by Dr. Zhang [1] relates
to the forest plot drawn [2]. Forest plots are commonly
used to present information from individual studies, an
estimate of the overall results, and a visual assessment of
variation between the results of the studies. All these data
are presented in Fig. 2 of our review [2]. Dr. Zhang [1]
argued that there is an error in the forest plot, consider-
ing that muscle strength, body mass index, cardiorespi-
ratory fitness, waist circumference, lean mass, body fat,
and insulin sensitivity are not the same type of outcome.
We agree with Dr. Zhang on this, and that is why our for-
est plot analysis was divided by each outcome. As far as
we understand, the conflict emerged regarding the exist-
ence of an overall analysis that combined the weights of
all studies. After correcting the approach according to Dr.
Zhang’s suggestion (Fig. 1), we can verify that the effect
size remained the same for each study and each outcome,
and the overall effect and heterogeneity values were also
the same. The only result that changed by using subto-
tals analysis only was the absolute weight value of each
study. Nevertheless, the relative influence of each study
remained the same. (The relative weight between stud-
ies was similar.) So, we might suggest this is not an error
but rather a different way to present data results, without
any implications for the meta-analysis results, discussion,
conclusion, and practical applications presented.

In his final comment, Dr. Zhang [1] suggested including
funnel plots analysis and using the Grading of Recom-
mendations Assessment, Development, and Evaluation
(GRADE) instrument. The funnel plot is a simple scatter
plot commonly used to visually assess publication bias.
During the process of data analysis, we designed the fun-
nel plot for the included studies and each outcome, but
we decided to continue only with the bias analysis pre-
sented in our review [2]. Some authors have argued that
a visual interpretation of a funnel plot is too subjective to
be useful and may give a misleading impression of publi-
cation bias [3, 4]. There has been some controversy in the
literature about using this method in a meta-analysis, and
this would only confuse the reader. Nevertheless, we can
provide the funnel plot figure on request. Some issues
regarding the use of grading systems are also reported
by the literature [5, 6]. Among these, we cannot neglect
the high level of subjectivity that comprises these grading
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systems and, ultimately, compromises reader interpreta-
tion. The consequences of inaccurate grading can be seri-
ous. For example, if the evidence is graded as low due to
ineffective use of GRADE, professionals may conclude
there is no need to use RT in obese adolescents when the
literature is clear on this [2].

We hope that this response clarifies aspects that were
pointed out, providing some more details about our
review [2]. We believe that our review [2] summarizes the
current state of research, highlighting the clearest effects
found, but at the same time, being aware of the main
limitations in included studies. Besides the main find-
ings and practical suggestions, this review was intended
to stimulate discussion and provide future directions for
studying the influence and effects of RT, specifically, in
obese adolescents.
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