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on Transgender Children with
High Levels of Parental Support
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Abstract
Recent research on transgender children who have had support from their parents for their transitioning has
concluded that their mental health is virtually no different than that of nontransgender children. Such research
has been extensively cited, over 370 times in the past three years. Most of the hundreds of reviews received the
stated results of the studies with little caution. However, the research featured numerous statistical errors and
omissions, the implications of which would likely lead neutral observers to conclude that the mental health of
transgender children, even when supported by their parents, was poorer than that of the groups of control
children. In particular, levels of anxiety as reported by both parents and their transgender children appear to be
significantly higher, and the transgender children’s reports of self-worth appear to be significantly lower.
Although reports regarding depression are not as significantly different, the effect sizes were generally in a
similar direction as the other outcomes, being less favorable for the transgender children. Such issues highlight
the need for careful examination of statistical research, even when published in highly regarded medical
journals. As with other research, findings from the early stages of controversial research may often be
premature. Further research is needed to explore factors underlying these results.

Summary: Some scholars have believed that if transgender children were supported by their parents
before the children reached puberty, the generally higher rates of mental illness experienced by many
transgender persons might be prevented or alleviated. Dr. Kristina Olson of the Department of Psy-
chology at the University of Seattle was the first scholar to have studied groups of transgender children
who were being supported by their parents and to have compared them to a control group of children
and to siblings of the same transgender children. Her conclusion was that there were minimal, if any,
differences in anxiety, depression, and self-worth among the groups of children; her research has since
been cited extensively as having found just that. We reanalyzed her raw data and found that, to the
contrary, the transgender children, even when supported by their parents, had significantly lower average
scores on anxiety and self-worth. Often, a significantly higher percentage of transgender children, com-
pared to controls, featured preclinical or clinical levels of anxiety. Parental support of transgender chil-
dren may temporarily reduce levels of poor mental health for some transgender children, but it does not
appear to eliminate those problems for all transgender children. Our findings should serve as a warning
against accepting research at a surface level, which can lead to acceptance of invalid information and
pursuit of ineffective interventions.
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Introduction

A recent article in The Atlantic magazine (Yong

2019) discussed the controversial issue of treatment

of transgender children (Fitzgibbons 2015), citing

the research of Dr. Kristina Olson of the Department

of Psychology of the University of Seattle, Washing-

ton. While the article focused on factors related to a

child’s future transitioning, it also mentioned

Olson’s earlier studies that suggested “that children

who are supported and affirmed in their transitions

are just as mentally healthy as cisgender peers.” Two

of the articles published by Dr. Olson and her col-

leagues (Olson et al. 2016b; Durwood, McLaughlin,

and Olson 2017) have been cited over 370 times in

just two to three years. Most of those citations and

literature reviews have accepted their results as hav-

ing proven that the mental health of transgender chil-

dren is on a par with that of cisgender children if the

parents of the transgender children affirm the gender

identity of their transgender children. In the same

article in The Atlantic magazine, Yong cited Profes-

sor Aaron Devor (University of British Columbia)

who hoped that Olson’s seminal work would have

an “Evelyn Hooker effect,” (Hooker 1957, 1958),

meaning that Olson’s research would change the

entire field of social science with respect to the treat-

ment of transgender children as Hooker’s research

(Schumm 2012; Cameron and Cameron 2012) had

done for homosexuality. However, the quality of lit-

erature reviews relies on their correct interpretation

of the research they cite. Arriving at a correct inter-

pretation is only as likely as the original authors’

accurate interpretation of their own results. This

issue boils down to whether or not Olson’s research

was accurately conducted and interpreted by herself

and her colleagues. A number of statistical errors

that were detected alerted us to question those mat-

ters (Schumm et al. 2019).

Objectives

Therefore, our plan here is (1) to explain what

Olson and her colleagues reported in their research

and (2) to show, with our reanalysis of their data,

that their own conclusions about and interpretations

of their data were not merely incorrect but led read-

ers to assume conclusions about their findings that

were the opposite of what their data actually imply.

Furthermore, we will (3) evaluate whether Olson

and her colleagues used the best scientific proce-

dures for their analyses, using a checklist from Du

Prel, Rohrig, and Blettner (2009). Then, we will

(4) observe how some scientific papers and litera-

ture reviews have gone on to report even more

incorrect findings from the research of Olson and

her colleagues.

Background: Olson’s Research
with Transgender Children

First Study

Olson et al. (2016b) compared seventy-three trans-

gender children (ages 3 to 12 years, who had been

supported by their parents for their transitioning gen-

der identity) with a control group of seventy-three

age- and gender-matched cisgender children and

forty-nine nontransgender siblings of the transgender

children. Most of the children were white, with aver-

age ages between 7.7 and 8.3 years. Most of their

families, 81–90 percent, earned more than

US$75,000 annually. Specifically, Olson et al.

(2016b) measured anxiety and depression for each

of the children, as reported by their parents, and

reported results for all children and results for each

natal gender as subgroups of the children. They did

not find significant results for the main effects of

gender or group or for any interactions between

gender and group. They found that the parents of

the transgender children in their study reported

lower internalizing (based on an average of anxiety

and depression scores) scores for their children than

had been found for transgender children in two

other samples, from Canada and from the Nether-

lands (Olson et al. 2016b, 5).

The apparent conclusion was that if parents

would only affirm their children’s transgender sta-

tus, then mental health problems would be pre-

vented so strongly that the children would become

essentially similar in mental health to their own sib-

lings or to cisgender children from other compara-

ble families. It is not clear what type of statistical

analyses were used.

The expected positive correlation between the

scores of the transgender children and their siblings

would normally indicate that they used a repeated

measures analysis of variance, while the indepen-

dence of the scores between the transgender children

and their control group of children suggests the use
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of an independent samples analysis of variance.

While we suspect they used the latter approach,

using that approach would increase error rates in

their statistics. Because they did not report standard

deviations for their results, it was not possible to cal-

culate effect sizes (the magnitude of their effects) as

opposed to the statistical significance levels of their

results. With small samples, such as those used by

Olson et al., large effects may not be statistically

significant.

Olson et al. (2016b) concluded that they had

found no differences in depression and only margin-

ally elevated levels of anxiety for the transgender

children compared to those children from the other

two groups. That interpretation was modified in their

final conclusion section to “these results provide

clear evidence that transgender children have levels

of anxiety and depression no different from their

nontransgender siblings and peers” (p. 7). McKean,

Vande Voort, and Croarkin (2016) noted that nearly

a third of the children in the Olson study were so

young, the measures used had not been validated for

such a young age-group; they also noted that the

sample used was of very high socioeconomic status,

whose results might not generalize to the average

family.

Second Study

Durwood, McLaughlin, and Olson (2017, 117)

included 63 transgender children, 63 age-matched

controls, and 38 siblings aged 9 to 14 years, all of

whom completed measures of depression and anxi-

ety; parents also reported on their children’s appar-

ent depression and anxiety. Some of the parents

had participated in the earlier study (Olson et al.

2016a, b). In addition, 116 transgender children,

122 control children, and 72 siblings, ages 6 to 14

years of age, completed a measure of self-worth. The

children were older than those in the Olson et al.

(2016b) sample, with average ages from 10.6 to

10.9 for those who were measured on depression and

anxiety. For those assessed on self-worth, average

ages ranged between 9.1 and 9.3 years. The percent-

age of white children ranged between 50 percent and

66 percent, while the percentage of families earning

more than US$75,000 a year ranged between 71 per-

cent and 82 percent. Mean scores and standard

deviations, as well as the percent of children in a

clinically high range for both depression and anxiety,

were reported for all children and for those children

from families earning US$75,000 or less annually.

Without explanation, scores for children from higher

income families were not reported. Overall scores on

self-worth were not reported; however, Durwood,

McLaughlin, and Olson (2017) broke the self-

worth scores into three subgroups based on age of the

children (youngest, oldest, in between) across the

transgender, control, and sibling groups of children.

With respect to comparisons of the mean scores

across the three groups of children, the only statisti-

cally significant finding reported by Durwood et al.

was from parents with respect to anxiety (p ¼ .002).

Missing Information

Olson et al. (2016b) did not report clinical levels of

anxiety or depression and did not report standard

deviations. Without standard deviations, it is not

possible for other scholars to calculate significance

levels or effect sizes. Durwood, McLaughlin, and

Olson (2017) did not report results for high-income

families nor did they report overall mean scores and

standard deviations for self-worth over their entire

sample. Accordingly, we asked the authors to pro-

vide us with that information. Readers can read some

of our back-and-forth discussion of these issues in

the comment section associated with the Olson

et al. (2016b) article, with dates between May 4 and

August 8, 2018.

Research Questions

While we have questioned some of the details of

their statistics elsewhere (Schumm et al. 2019), here

the objective was to examine the validity of their

major conclusions by assessing the accuracy of their

statistical design and testing.

Thus, our primary research question was whether

or not Olson et al. (2016b) and Durwood, McLaugh-

lin, and Olson (2017) found, as many reviews have

suggested, that there were no significant differences

and only minimal, if any, substantial differences

(interpreted as an effect size of .20 or greater being

of substantive importance) in depression, anxiety,

or self-worth in the two studies. At least one review

of these two studies concluded that transgender

children scored as well as other on both anxiety

and depression (Allen, Watson, and VanMattson

2019, 3). The two studies have been cited over 370

times (Google Scholar), an indication of their impact

on medical science concerning transgender children.

We also wanted to consider whether they used the

best methods available (Du Prel, Rohrig, and Blett-

ner 2009) for conducting their research and/or

reporting their results and the scholarly impact of

their research.

Schumm and Crawford 11



Method

In the spring of 2018, the Alliance for Defending

Freedom asked the author to review the research

published by Olson et al. (2016b). The author agreed

to take that article to the class he was teaching in

basic statistics at the Wamego campus of Highland

Community College and engage in a critique of its

use of statistics as an applied exercise that might

result in a publication for the students who were

interested in participating in that project. Students

were given course credit for their participation.

Numerous statistical concerns were noted, as pub-

lished elsewhere (Schumm et al. 2019). However,

in many cases, Olson et al. (2016b) had not reported

standard deviations or other data that were necessary

to independently assess the statistical significance or

the effect sizes of their findings. The author e-mailed

Professor Olson and asked for the missing informa-

tion, which was graciously provided.

Participants

Olson provided enough data in her reports or by

inquiry to permit reconstruction of sample data for

both groups. The sibling group was not included in

the analyses because the sibling group came from the

same families as the transgender children and the

most appropriate statistical tests would have been

paired samples t-tests, which cannot be calculated

without knowing the correlation of results across the

two related samples. Because the transgender and

cisgender groups of children were independent of

each other, it was possible to compare those two

groups statistically with independent samples t-tests.

Analyses

Olson et al. (2016b) and Durwood, McLaughlin, and

Olson (2017) used two types of comparison between

their transgender children and the cisgender chil-

dren. First, they compared mean scores between the

two groups on depression and anxiety and self-

worth; second, in some cases, they reported the per-

centages of children in each group that scored at or

above certain clinical or preclinical levels of anxiety

or depression.

Given a mean and standard deviation for two

groups, along with sample sizes for each group, one

can conduct independent samples t-tests from freely

available websites (see Schumm et al. 2019). Given a

percentage of children in each sample at or above

clinical levels, it is possible to reconstruct the data

and use binary logistic regression to obtain an odds

ratio that provides information on the relative odds

of a child from one group versus the other group of

scoring at or above the same clinical levels (for

depression or anxiety). We used an a level of .05

to assess statistical significance and did not use Bon-

ferroni procedures (dividing a by the number of

tests) because their use inflates the chance of type

II error. We took into consideration one- and two-

tailed tests because most previous research has found

that transgender children tend to score higher with

respect to depression and anxiety than control groups

of children. In addition to assessing statistical signif-

icance, the effect sizes of differences were calcu-

lated, with effect sizes of .20 or greater deemed of

substantive significance and those of .24 or greater

(per Cuijpers 2017) deemed of clinical significance.

Effect sizes of .50 or greater will be deemed of suf-

ficient magnitude to be observable to a careful obser-

ver, without using statistical methods (Cohen 1992).

In order to provide a more conservative approach,

where data were available, we performed Bayesian

analyses (BF10) and reported results when BF >

3.0. We also investigated the statistical power of

Olson et al.’s analyses, using a power calculator at

www.anzmtg.org/stats/PowerCalculator/PowerTest.

Hypotheses

The following hypotheses will be tested for statis-

tical (p < .05) and for substantive significance

(i.e., effect sizes > .20), using both one-tailed and

two-tailed tests. Transgender children and/or their

parents will report higher anxiety and higher

depression scores for the transgender children

than will children and/or their parents for cisgen-

der children in the control group. When possible,

results will be assessed for families above and

below selected cut points on total family income.

Differences by natal gender will be examined

where data were available.

Transgender children, as reported by their parents

or by the children themselves, will experience a

higher odds ratio (>1.5 deemed of substance) of

reaching or exceeding clinical levels of depression

or anxiety than parents or their children will report for

cisgender children in the control group. Transgender

children will report lower self-worth scores than will

cisgender children, for the whole sample and for each

of three different age groups in the overall sample.

Results

Raw data reported in Olson et al. (2016b) or Dur-

wood, McLaughlin, and Olson (2017) as well as that
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provided to us by the authors are presented in

Table 1. Our analyses of the data in Table 1 are

reported in Table 2. Tables 3 and 4 present data from

Table 1 in a format that makes it easier to observe

differences as a function of the natal and chosen gen-

der identities of the children in terms of their scores

on depression (Table 3) and anxiety (Table 4).

Table 5 is a summary of our findings in Table 2.

When odds ratios could not be calculated, we fit the

results into one of three likely outcomes, of odds

ratios of less than 1.5, 1.5–2.99, and 3.0 or higher,

based on the effect size found with the t-tests. For

depression, five results fell into the 1.5–2.99 range,

with one above 3.0 and two below 1.5. For anxiety,

one fell below 1.5 while seven were above 3.0.

Table 3 shows that natal girls reported higher levels

of depression than did natal boys, but the effect was

about twice as strong for transgender children as for

cisgender children. Table 4 shows that in terms of

anxiety, transgender children reported higher levels,

regardless of natal gender, but the difference was

greater for transboys than for transgirls. Table 6 rep-

resents a power analysis of the samples used by

Olson and her colleagues.

Even though depression was associated with

fewer significant results (5.3 percent), most of the

results with respect to depression favored cisgender

children (78.9 percent, 15/19) in terms of having

positive effect sizes while 52.6 percent (10/19)

involved effect sizes of .20 or greater. If the underly-

ing population results for the depression tests had

been even (50/50), the chances of getting fifteen or

more on one side out of the nineteen tests would

be p < .01, z ¼ 2.29. Anxiety outcomes were mostly

in favor of cisgender children (94.7 percent, 18/19),

with 84 percent involving effect sizes of .20 or

greater with 53 percent (10/19) being significant sta-

tistically. The chances of getting eighteen of nine-

teen results for anxiety in favor of cisgender

children, if the true chance per test was only 50 per-

cent, were p < .0001, z¼ 3.67. In terms of self-worth,

all (4/4) of the results favored cisgender children

with 75 percent (3/4) involving effect sizes of .20

or greater and 50 percent being significant statisti-

cally. Combining the results for depression and anxi-

ety together, the chances of getting thirty-three or

more of thirty-eight tests to favor cisgender children

would be p < .00001, z¼ 4.37. The chance of finding

thirty-seven of all of the forty-two tests on the side of

cisgender children would be p < .000001, z ¼ 4.78.

Altogether, 88 percent (37/42) of the tests favored

cisgender children with over two-thirds (29/42) fea-

turing effect sizes of .20 or greater, with 31 percent

(13/42) being significant statistically by two-tailed

tests and nearly 48 percent (20/42) significant by

one-tailed tests. In terms of effect sizes of .24 or

greater, we found nearly 62 percent (26/42) of that

size or larger. The issue of statistical power is impor-

tant for studies with the range of sample sizes

involved in Olson et al. (2016b) and Durwood,

McLaughlin, and Olson (2017). For the t-tests, we

correlated sample size, measured in terms of the

degrees of freedom for each t-test, against the signif-

icance level obtained and found r ¼ �.44 (p < .03)

with Spearman’s r ¼ �.46 (p < .02), such that the

larger the sample used, the lower the observed level

of significance, with a large effect size for this calcu-

lation (d > .80). This indicates that sample size

played a key role in whether or not the observed

results, regardless of their actual substantive impor-

tance, were statistically significant.

Statistical Power

Table 6 contains information on the statistical power

associated with many of the statistical tests con-

ducted with Olson et al.’s data. For most of their

analyses, statistical power was sufficient for a high

chance of detecting effect sizes of .50 at a ¼ .05.

However, at the same time, most of their analyses

did not have sufficient (>.50) statistical power to

detect effect sizes of .20 or smaller. That situation

may account for the difference between having

effect sizes of .20 or greater for 69 percent of the

forty-two tests but two-sided significant results for

only 31 percent of the results and one-sided signifi-

cant results for only 48 percent of the forty-two tests.

Objections

The primary objection to our methodology might be

that we did not use a Bonferroni correction—that we

did not divide a (.05) by forty-two, yielding an a of

.0012 as the new criterion for any of the forty-two

test results to have been deemed significant (using

that criterion would have yielded only one signifi-

cant result, for parental reports of child’s anxiety in

Durwood, McLaughlin, and Olson 2017). If the

results were entirely due to chance, we would expect

5 percent to be significant, not 31 percent—or 10

percent to be significant (a set to .10) rather than

48 percent. Clearly, there are more significant results

than would have been expected by chance alone.

Thus, the evidence appears to indicate that a Bonfer-

roni approach would over correct for the risk or

problem of getting significant results that were actu-

ally obtained by chance alone. A thought experiment

can reveal the limitations of the Bonferroni

Schumm and Crawford 13
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Table 2. Results for Analysis of Data from Olson et al. (2016b) and Durwood, McLaughlin, and Olson (2017).

Article Group Reporting Outcome
Test
Used

Results t/df or
Odds Ratio Effect Size

p (two-
tailed)

Olson
et al.

Parents, all children Depression t-test 1.45 (144) 0.23 <.15
Anxiety t-test 2.51 (144) 0.42 <.02
Depression,

preclinical
Odds

ratio
2.12 0.20 <.24

Depression,
clinical

Odds
ratio

2.06 0.14 <.42

Anxiety,
preclinical

Odds
ratio

3.32 0.44
BF ¼ 3.38

¼.012

Anxiety, clinical Odds
ratio

12.8 0.51
BF ¼ 10.99

¼.016

Parents, transboys versus
control boys

Depression t-test 1.15 (40) 0.36 <.26

Parents, transboys versus
control boys

Anxiety t-test 1.83 (40) 0.57 <.08

Parents, transgirls versus
control girls

Depression t-test 0.94 (102) 0.18 <.35

Parents, transgirls versus
control girls

Anxiety t-test 1.82 (102) 0.36 <.08

Parents, transboys versus
control girls

Depression t-test 1.27 (71) 0.33 <.21

Parents, transboys versus
control girls

Anxiety t-test 2.52 (71) 0.65 <.02

Parents, transgirls versus
control boys

Depression t-test 0.90 (71) 0.23 <.38

Parents, transgirls versus
control boys

Anxiety t-test 1.14 (71) 0.29 <.26

Durwood
et al.

All parents Depression t-test 0.54 (124) 0.10 <.60
Low-income parents Depression t-test 0.74 (29) 0.27 <.47
High-income parents Depression t-test 0.11 (93) �0.02 <.92
All parents Anxiety t-test 3.38 (124) 0.60 ¼.001
Low-income parents Anxiety t-test 2.19 (29) 0.80 <.04
High-income parents Anxiety t-test 2.36 (93) 0.53 ¼.02
All parents, clinical levels Depression Odds

ratio
2.07 0.15 <.42

Low-income parents Depression Odds
ratio

0.71 �0.09 <.82

High-income parents Depression Odds
ratio

2.28 0.14 <.51

All parents, clinical levels Anxiety Odds
ratio

5.71 0.53
BF ¼ 7.52

<.005

Low-income parents Anxiety Odds
ratio

Cannot be
calculated

0.14 <.08

High-income parents Anxiety Odds
ratio

3.39 0.38 <.09

Durwood
et al.

All children Depression t-test 1.48 (124) 0.26 <.15
Low-income children Depression t-test 0.17 (29) �0.06 <.87
High-income children Depression t-test 1.96 (93) 0.40 <.054
All children, clinical levels Depression Odds

ratio
4.20 0.25 <.21

Low-income children Depression Odds
ratio

Cannot be
calculated

�0.44 <.42

(continued)
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correction. Let us suppose that we had five subscales

for each of which the results were significant at p ¼
.01. If the five subscales were combined to form a

total scale, we might find it significant at p ¼ .01.

Even though all six of our tests would have been sig-

nificant statistically, if we divide a (.05) by six for

the six tests, then none of our tests would remain sig-

nificant at the new Bonferroni level of a (.008).

Thus, we think that Bonferroni corrections are too

conservative, especially when the research objective

is to not reject the null hypothesis.

A secondary objection might be that Olson’s

kindness in providing most of the information that

was requested about her data (that had been

omitted in her published articles) was punished

by contradicting her results in a published article.

The intention is not to punish any attempt at trans-

parency because transparency helps drive the

proper functioning of science, which is to slowly,

over time get us to a better understanding of real-

ity. Results are results. The implications of results

can vary. As is discussed shortly, the results in

Tables 1 and 2 could be used to argue that trans-

gender children need more support and/or that, for

at least some transgender children, even with par-

ental affirmation, their transitioning experience is

somehow associated with lower conditions of

mental health.

Table 2. (continued)

Article Group Reporting Outcome
Test
Used

Results t/df or
Odds Ratio Effect Size

p (two-
tailed)

High-income children Depression Odds
ratio

Cannot be
calculated

0.45 <.05

All children Anxiety t-test 1.93 (124) 0.34 <.06
Low-income children Anxiety t-test 0.31 (29) 0.11 <.76
High-income children Anxiety t-test 2.18 (93) 0.45 <.04
All children, clinical levels Anxiety Odds

ratio
4.44 0.36 <.07

Low-income children Anxiety Odds
ratio

0.32 �0.33 ¼.38

High-income children Anxiety Odds
ratio

Cannot be
calculated

0.62
BF ¼ 9.17

<.005

All children Self-worth t-test 2.40 (235) 0.31 <.02
Younger children Self-worth t-test 1.36 (110) 0.26 <.18
Middle children Self-worth t-test 2.24 (95) 0.45 <.03
Older children Self-worth t-test 0.32 (26) 0.12 <.76

Note: Positive effect sizes indicate that parents of cisgender children or their children reported better mental health scores
than did the transgender children or their parents. Even though our one-sided directional hypotheses would permit one-sided
statistical tests, we used more conservative two-sided tests through Table 2. One-sided test results can be obtained by divid-
ing the reported p values by 2. If one of the groups has no cases (0 percent) at or above clinical levels, then an odds ratio
cannot be calculated; in those cases, effect sizes and significance levels were derived from Pearson zero-order correlations
and/or a two-sided Fisher’s Exact Test. BF10 ¼ Bayes factor where scores from 3 to 10 represent moderate support for the
alternative hypothesis and scores above 10 represent strong support.

Table 3. Raw Data (Mean/SD/N) from Olson et al.
(2016b) on Depression as a Combination Pattern
of Natal Gender and Transgender Status.

Cisgender
Children

Transgender
Children

Natal
boys

48.04 (8.31), N ¼ 21 49.84 (7.56), N ¼ 52

Natal
girls

48.50 (6.92), N ¼ 52 50.80 (7.20), N ¼ 21

Table 4. Raw Data (Mean/SD/N) from Olson et al.
(2016b) on Anxiety as a Combination Pattern of
Natal Gender and Transgender Status.

Cisgender
Children

Transgender
Children

Natal
boys

51.06 (7.64), N ¼ 21 53.70 (9.44), N ¼ 52

Natal
girls

50.78 (6.74), N ¼ 52 55.27 (7.23), N ¼ 21
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A third objection might be my sources of fund-

ing, which have included some conservative organi-

zations as well as government agencies such as the

National Science Foundation. However, we have

provided the data used in all of our calculations, so

if our funding sources caused bias, it should be

testable.

A fourth objection might be that the tests that

were used were not independent as some were

tests of subgroups of the main group. That is a

reasonable concern, although Olson et al.

(2016b) and Durwood, McLaughlin, and Olson

(2017) did not find it necessary to adjust their

methods accordingly. Because determining the

exact effect of nonindependence is very complex

(Schumm and Canfield 2011), we have deferred

that sort of reanalysis of the data.

A fifth objection might relate to not using the sib-

ling group in our analyses. We were concerned that

the comparison between the transgender children

and the control group of cisgender children was

clearly an independent samples type of problem

while the comparison between the transgender chil-

dren and their siblings was not an independent sam-

ples type of problem. We wanted to focus on what

we were sure of. However, when we treated the sib-

ling group as an independent sample and ran a one-

way analysis of variance on self-worth, the results,

F(2, 306) ¼ 3.84, were still significant (p ¼ .023).

It is unclear why Durwood, McLaughlin, and Olson

(2017) did not report those results as statistically

significant.

A sixth objection might be that we did not rely

upon Bayesian statistics (Aczel et al. 2018). We tried

Table 5. Summary of Results from Table 2.

Article Report from Outcome
Number of

Tests
Percentage
of Positive

Percentage
of d > .20

Percentage
of p < .05

Percentage
of p < .10

Olson et al. Parents Depression 7 100 71.4 None None
Parents Anxiety 7 100 100 57.1 85.7

Durwood et al. Parents Depression 6 66.7 33.3 8.3 16.7
Children Depression 6 66.7 66.7 16.7 33.3
Parents Anxiety 6 100 83.3 66.7 100
Children Anxiety 6 83.3 66.7 33.3 66.7
Children Self-worth 4 100 75.0 50.0 50.0

Combined Parents and
children

Depression 19 78.9 52.6 5.3 10.5

Combined Parents and
children

Anxiety 19 94.7 84.2 52.6 84.2

Combined, all
outcomes

Parents and
children

All outcomes 42 88.1 69.0 31.0 47.6

Note: Percentage of negative are not counted in percentage for d and p.

Table 6. Statistical Power Calculations for Olson et al.’s Samples.

Transgender Sample Size
Control Group

Sample Size

Power for
d ¼ .50,

One-sided

Power for
d ¼ .50,

Two-sided

Power for
d ¼ .20,

One-sided

Power for
d ¼ .20,

Two-sided

14 14 .58 .45 .18 .11
21 21 .73 .62 .23 .15
49 48 .97 .93 .40 .28
52 52 .97 .95 .42 .30
63 63 .99 .98 .48 .35
73 73 .996 .989 .52 .40
116 121 .999 .999 .70 .58

Note: Power calculations from www.anzmtg.org/stats/PowerCalculator/PowerTest with a ¼ .05.
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to use SPSS to obtain a Bayesian statistic for the old-

est group of children regarding self-worth, but both

the means and standard deviations failed tests for

legitimacy (Heathers et al. 2018), preventing us from

reconstructing the data, so we could perform a Baye-

sian analysis. It could be argued that if part of the

data failed the Granularity-Related Inconsistency

of Means (GRIM) and other tests, the legitimacy of

the data and conclusions are in question (Brown and

Heathers, 2017). We were able to run Bayesian anal-

yses for the percentage comparisons; we found that

the results for associations gave stronger results

against the null hypothesis, so we used t-test Baye-

sian results in order to be even more conservative.

Our four strongest Bayesian results were associated

with effect sizes from 0.44 to 0.62, which would

make sense, the strongest results yielding the best

Bayesian results.

A seventh objection might be that we used con-

trol group values to compare with the values for

transgender children, when it would be more appro-

priate to use national norms as comparisons. Some

reviews of Olson et al.’s reports mentioned that the

transgender children were doing well compared to

national norms. However, for each of the five (t-test)

anxiety comparisons from Olson et al. (2016b), when

we compared the transgender results to a national

norm of 50.0 (SD ¼ 10.0, N ¼ 100), instead of effect

sizes of .42 (p < .02), .57 (p < .08), .36 (p < .08), .65

(p < .02), and .29 (p < .26) from Table 2, we obtained

effect sizes of .44 (p < .05), .55 (p < .05), .38

(p < .05), .55 (p < .05), and .37 (p < .05), effects com-

parable in magnitude but usually of stronger statisti-

cal significance because we used a larger sample size

for the simulated national comparison group. In

other words, in terms of anxiety, Olson et al.’s

(2016) results show the transgender children having

higher levels of anxiety whether they are compared

to the control group or to a national norm. In Dur-

wood, McLaughlin, and Olson (2017), the results for

anxiety are similar, regardless of the comparison

used, because the control group scores are very close

to the national norm of 50.0. For depression scores in

both reports, the results are mixed, with some scores

below national norms and others above them.

An eighth objection might be that we didn’t com-

pare the transgender children’s scores to the compar-

ison samples from Canada and the Netherlands that

Olson et al. (2016b) used, based on clinic-referred

children with possible gender identity disorder. We

didn’t focus on that because one might well expect

clinic-referred children to score lower on mental

health measures than children who were not referred.

However, in the interests of completeness, we

compared anxiety scores for Olson’s transgender

children (n ¼ 73) against the internalizing scores

of Canada (n ¼ 343) and from the Netherlands (n

¼ 123). Using the original scores from Cohen-

Kettenis et al. (2003), we obtained t-test results of

4.78 (df ¼ 414, d ¼ 0.62, p < .0001) and 6.78

(df ¼ 194, d ¼ 1.00, p < .0001). While those differ-

ences are substantial and statistically significant,

they are not surprising given the selection effect dif-

ferential between the samples. Interestingly, Olson

et al. (2016b, 5) did not report any statistical tests

across the three samples.

Discussion

“Comrade, your statement is factually incorrect.”

“Yes, it is. But it is politically correct.” (Codevilla

2016, 37)

Quality of Methodological Analysis

Du Prel, Rohrig, and Blettner (2009) provided sev-

eral criteria for evaluating the quality of scientific

articles published in medical journals. They indi-

cated that higher quality studies would have statisti-

cal power > .50, that the statistical methods used

would be clearly described, that the statistical results

would be presented comprehensively and clearly, the

effect sizes or confidence intervals would be pre-

sented, and that the conclusions would be supported

by the study’s findings. As we observed in Table 6,

their data had insufficient statistical power for

detecting small effect sizes, though adequate for

detecting medium effect sizes. The statistical meth-

ods were not clearly described, particularly with

respect to the fact that data from the transgender chil-

dren and their siblings should have been positively

correlated, lending itself to paired samples testing

while the data for the transgender children and the

control group of children lent itself to independent

samples testing.

Some of these concerns about scientific quality

and statistical clarity have been addressed elsewhere

(Schumm et al. 2019). Effect sizes were not pre-

sented nor were confidence intervals. Moreover, as

shown in Table 5, the study’s conclusions of virtu-

ally no differences were not supported by the actual

data. Among other issues, the participants were not

randomly assigned to the tested groups, and it was

not clear what proportion of the participants over-

lapped between the two studies and how dropouts

may have differed between the two studies. Though

the studies were “pioneering” (Kuvalanka, Gardner,

and Munroe 2019), they had many substantial and

18 The Linacre Quarterly 87(1)



important limitations according to the criteria dis-

cussed by Du Prel, Rohrig, and Blettner (2009).

Scholarly Impact

Together, both articles have been cited over 370

times in the past two or three years. Chen et al.

(2018, 76) found the two studies to be the only ones

that had yet “explored psychosocial functioning in

socially transitioned prepubertal children,” high-

lighting the critical importance of the two studies.

As noted, Kuvalanka, Gardner, and Munroe (2019,

103) cited the research as “pioneering.” It is clear

that the reported results of these two studies have had

a huge impact on the field of social science and

medicine.

Most of the scholars who have cited their articles

have interpreted the findings in the same way as did

Olson et al. (2016b) and Durwood, McLaughlin, and

Olson (2017). Some articles repeated what the two

articles claimed—that there are no differences in

depression or self-worth between transgender chil-

dren and control children with only slight or minimal

differences in anxiety. Turban (2017, 101) stated

clearly that “Transgender youth in this study showed

only mildly increased levels of anxiety (below the

subclinical range)” and that “child-report levels of

self-worth were similar to those of matched non-

transgender controls.” Chen et al. (2018, 76) noted

that “Results show that transgender children did not

differ from either control group on depression scores

and had only marginally higher anxiety scores” and

the two groups did not differ “on ratings of depres-

sion or self-worth and had marginally higher anxi-

ety scores.” Other studies came to similar

conclusions regarding either or both of the two arti-

cles (Alberse et al. 2019, 389; Alegria 2018, 132;

Bonifacio et al. 2019, e72; Campo-Engelstein

2019, 85; Cartaya and Lopez 2018, 47; Chen,

Hidalgo, and Garofalo 2017, 342; Deardorff et al.

2019, 143; Janicka and Forcier 2016, 33; Oswalt

and Lederer 2017, 7; Reilly et al. 2019; Saleem and

Rizvi 2017, 3; Shumer 2018, 1; Toomey, Syvertsen,

and Shramko 2018, 7; Valdiserri et al. 2019, 579;

Wanta and Unger 2017, 126).

Other reports have concluded that mental health

outcomes were similar between transgender chil-

dren and age-matched controls and did not mention

even minimal differences in anxiety symptoms

(Becerra-Culqui et al. 2018, 8; Busa, Janssen, and

Lakshman 2018, 28; Chodzen et al. 2019, 468;

Cicero and Wesp 2017, 7; Ehrensaft et al. 2018,

255; Green 2017, 81; Nahata et al. 2017, 189;

Newhook et al. 2018, 333; Telfer et al. 2018, 134;

Turban and Ehransaft 2018, 1232).

Going further, some reviews concluded that

being affirmed socially in their identified gender

provided “substantial improvements in their mental

health” (Riley 2018, 204) compared to transgender

children not affirmed (even though there was no such

comparison group in the studies) or that mental

health disparities would be resolved “immediately”

(Cicero and Wesp 2017, 6) if children were affirmed

in their gender identity or that, if children were so

affirmed, disparities in “emotional distress are

reduced or eliminated” (Gower et al. 2018, 788).

One review concluded that given parental support,

transgender children would “thrive” (Ehrensaft

2017, 64), while another review concluded that anxi-

ety and depression were both found to have

decreased in Olson’s (2016b) study (Allen, Watson,

and VanMattson 2019, 3). Another review (Kuva-

lanka, Gardner, and Munroe 2019, 103) mentioned

that there were no differences in depression in Olson

et al.’s (2016b) study, but said nothing about anxiety

or self-worth, leaving the impression that there were

probably no other variables of interest besides

depression.

It is interesting that the seriousness of differences

between transgender and cisgender children may be

partly a function of how those differences are

reported. While a difference in mean scores of 54

versus 51 may not seem like much (anxiety; Olson

et al. 2016b), a difference of 26 percent versus less

than 10 percent having preclinical levels of anxiety

may seem more substantial. A parent may not care

whether their child scores a point or two lower on

some particular psychological test, but if asked

whether they’d rather have a 26 percent risk of hav-

ing a child with preclinical or clinical levels of sig-

nificant depression or anxiety versus less than a 10

percent risk, it is presumed that most would choose

the latter. It’s good that 74 percent of the transgender

children didn’t show preclinical levels of anxiety,

but that leaves an important question of how to help

the other 26 percent of the transgender children. Do

they need more protection in school from bullying?

Do they need more peer support? Are their schools

lacking in evidence-based policies to support trans-

gender children? Are there ways in which their par-

ents or other relatives could be more supportive than

they have been? Are there other ways they could be

helped? Unfortunately, the data at present don’t give

us much guidance for those questions.

The scientific consensus would seem to be that

transgender children are no different than cisgender

children if they have parental support. However, our
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reanalysis of Olson et al. (2016b) and Durwood,

McLaughlin, and Olson (2017) would seem to indi-

cate otherwise. While differences for depression

were fewer, 79 percent favored cisgender children

and over half (52.6 percent) involved effect sizes

of .20 or greater in favor of cisgender children.

Results for anxiety and self-worth were more notable

in that nearly 95 percent (22/23) of those two out-

comes favored cisgender children with over 82 per-

cent (19/23) involving effect sizes of .20 or

greater, with over 52 percent (12/23) being statisti-

cally significant (two-tailed) and over 78 percent

(18/23) being significant (one-tailed). Olson et al.

(2016b, 1) stated that the transgender children “had

only marginally higher anxiety symptoms.” The

effect size to which they referred was 0.42, nearly

the 0.50 at which Cohen (1992) indicated an effect

could be seen by a naked eye observer. In Durwood,

McLaughlin, and Olson (2017) at least one effect

size for anxiety reached the 0.80 level, which Cohen

(1992) deemed “large,” well beyond what could be

observed by the naked eye, without statistics. The

results should have been interpreted as evidence that

even with high levels of parental support, transgen-

der children have lower levels of mental health,

especially with respect to higher levels of anxiety

and lower levels of self-worth, though marginally

with respect to depression, supporting for the most

part our three research hypotheses. It would seem

that Ioannidis (2005) was correct, that much early

research is taken too seriously, with major flaws

being overlooked.

Clinical Implications

The most apparent implication would be to search

for other sources of minority stress (Valentine and

Shipherd 2018), such as discrimination or bullying

from peers as an explanation for the higher levels

of anxiety or depression observed among the trans-

gender youth. Yet, if the bullying or discrimination

from peers seems able to overcome the positive

effects of parental support, school systems may be

failing to adequately protect transgender children.

However, if one accepts the scientific consensus

viewpoint, those school systems may be getting an

underserved “pass” in terms of their lack of effec-

tiveness in protecting transgender children. In their

response to a letter to the editor by McKean, Vande

Voort, and Croarkin (2016), Olson et al. (2016a)

reported that the mental health of their sample of

transgender children had changed from a mean of

50.2 for the youngest to 56.9 for the oldest children

(higher scores representing lower mental health).

Without standard deviations, it is not possible to

know the exact effect sizes or significance levels

involved in that change, but if we assumed both stan-

dard deviations to be 8.0, then the effect size of the

decline would be 0.84, with t(32) ¼ 2.33 (p < .03).

Furthermore, examination of Durwood, McLaugh-

lin, and Olson (2017) indicates that the self-worth

of both transgender, effect size of 0.37, n.s., and cis-

gender, effect size of 0.56, t(71)¼ 1.88, p < .07, chil-

dren appears to be declining with older age, which

may suggest that school systems (or parents?) are not

being as effective at supporting all children, trans-

gender or cisgender, as they advance through higher

grades (lacking the raw data, independent-samples

t-tests were used in lieu of paired samples t-tests

across times). However, if minority stress were the

only explanation, it would not account for the paral-

lel decline in self-worth reported by cisgender chil-

dren, who presumably are not victims of minority

stress in the same way that transgender children

might be. Olson et al. (2016a, b) and Durwood,

McLaughlin, and Olson (2017) did not offer any sci-

entific tests of these more detailed hypotheses, so we

remain in the dark as to why these observed differ-

ences seemed to occur.

Another clinical implication may be related to the

higher anxiety and depression scores reported for the

transboys in Olson et al.’s (2016b) sample (Durwood

et al. did not break down their results by gender). It

would seem that natal and transgender girls retained

a depression differential associated with being

female (Table 3) while acquiring a much higher

anxiety score than those children in the other three

groups (Table 4). Those unusual results may deserve

further investigation. Our thought is that many cis-

gender boys have a hard time learning what it means

to be a man, when they have the biological advan-

tage of being natal males; how much more challen-

ging would it be for a natal girl to figure out how

to be a man, without the advantage of being a natal

male? The threat of starting to menstruate or to

develop breasts might add to the anxiety of trying

to be a man. Conversely, natal males might have to

worry less about developing more muscle as that

would fit in with being a tomboy, so it might arouse

less anxiety. While natal male transgender girls

might develop a larger penis, unlike breasts, the

penis may be easier to hide under clothing. Further

research might clarify some of these issues.

Research Implications

Even though it is also untested, another hypothesis

could be that transgender children’s concerns are not

20 The Linacre Quarterly 87(1)



being resolved through parental support or through

social transitioning. This hypothesizes that even if

it is assumed that the transgender children express

a desire to transition and receive support for doing

so, perhaps that transitioning experience is not as

satisfying to them as they might have expected, leav-

ing some of the transgender children with anxiety

about having made the right decision (or not), or hav-

ing associated questions of their own self-worth, if

not other co-occurring mental health concerns

(Bechard et al. 2017). It is also possible that some

transgender children may not feel as much like their

opposite sex as simply having sexual attractions to

the same sex and feel that one way to resolve feeling

“gay or lesbian” is to change their gender rather than

accepting their sexual orientation (perhaps children

who want to transition suddenly, without prior indi-

cations of being transgender, may be more likely to

belong to this latter group). That doesn’t mean that

all transgender children might feel that way, just

enough of them to lower the average mean scores for

transgender children as a whole. Future research

should attempt to compare and test such competing

hypotheses, though both or neither might be correct

for some of the children.

Leaving the mental health of transgender children

aside, the results raise serious questions about the

validity of at least some medical or social science

research (Ioannidis 2005). Results that are inter-

preted in one direction when the data actually speak

in another direction have not been not an isolated

phenomenon. It has been seen since the 1950s with

Evelyn Hooker’s research (Hooker 1957, 1958;

Schumm, 2012), later with same-sex parenting

research (Schumm 2018; Schumm and Crawford

2019), and now with research on transgender chil-

dren. In the case of Olson et al. (2016b) and Dur-

wood, McLaughlin, and Olson (2017), not only

were there numerous statistical errors (Schumm

et al. 2019), but a great deal of data and results,

including some significant results, were not reported

until the authors were queried. Not reporting signif-

icant results may occur but when the apparent con-

clusion is that there weren’t any significant results,

leaving out significant findings can be seen as self-

serving to the idea of maintaining support for the null

hypothesis regardless of the facts. Is good science

being thrown under the bus for the sake of politically

correct agendas? It’s difficult to escape a sense that

such is not an uncommon occurrence in areas of con-

siderable political controversy. One has to wonder

what other areas of controversial science may have

been infected with this type of problem.

It seems apparent that the methodological recom-

mendations of Du Prel, Rohrig, and Blettner (2009)

were not followed in these two studies. Outright

errors were made. The issues we have brought up

were significant enough to have caught the attention

of peer reviewers and been corrected prior to publi-

cation; for that matter, the journal editors might have

caught at least some of them on their own, prior to

peer review. Furthermore, many of the scholars who

have cited Olson et al. (2016b) and Durwood,

McLaughlin, and Olson (2017) have also reported

conclusions even less accurate than that reported

by the original authors, raising concerns about the

accuracy of the interpretation of literature in litera-

ture reviews.

Conclusion

Whereas Olson et al. (2016b) and Durwood,

McLaughlin, and Olson (2017) concluded that trans-

gender children with strong parental support had, at

worst, only slightly higher levels of anxiety with no

differences in self-worth or depression; a reanalysis

of their findings suggests otherwise, with slightly

higher levels of depression but significantly and sub-

stantively meaningful differences in anxiety and

self-worth, and with results favoring cisgender chil-

dren, even when the transgender children had high

levels of parental support for their gender

transitioning.

Such results leave open the possibility that dis-

crimination from outside the families of the trans-

gender children is having a corrosive effect on

their mental health, especially as they get older, a

possibility that should not be glossed over because

of initially positive results and a possibility that if

ignored could do further harm to transgender chil-

dren by delaying preventive or remedial programs

to prevent or ameliorate discrimination and bullying.

It is possible that one reason the two articles have

been so highly cited is that they essentially let all

other parts of society “off the hook” for the care of

transgender children, assuming those children have

parental support. It may also be possible that factors

intrinsic to transgenderism or related to comorbid

mental health concerns might be playing a role in

mental health or self-worth. Further research is

needed to sort out those different possibilities. Not

only do we have to guard against science becoming

little more than polemic (Green 2017), but we need

to be sure that scientists remain dedicated to report-

ing their data and statistical testing fully and

accurately.
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