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The most common goal of clinical research is to measure 
the probable effect of the intervention in clinical practice. 
Unfortunately, reports are often limited to describing only 
a studied sample and not an entire population itself. We 
were interested to investigate how well reports on high-end 
randomized controlled studies in the field of surgery pre-
sent information regarding a population outside the studied 
sample.

The search on PubMed was conducted in January 2018 
using the clause: “Eur Spine J”[Journal] AND ((Controlled 
Clinical Trial[ptyp] OR Randomized Controlled Trial[ptyp]) 
AND (“2017/01/01”[PDAT]: “3000/12/31”[PDAT])). The 
search resulted in nine randomized controlled trials pub-
lished in European Spine Journal in 2017 [1–9]. The main 
outcome measures and statistics reported in the identified 
trials are shown in Table 1. Of the nine trials, only two 
employed 95% confidence intervals (95% CIs) to describe 
the results obtained from ordinal or continuous outcomes 
[6, 8]. When dealing with rate of event (reoperation, adverse 
effect, etc.), only one study used a relative risk ratio (RR) 
and a 95% CI to describe the findings [3]. Otherwise, contin-
uous and ordinal outcomes were reported as means, standard 
deviations (SDs), and p values, and in some cases, addition-
ally, as ranges, absolute numbers, and percentages. The rates 
of event were mostly reported as absolute numbers and/or 
percentages. Only one study used minimal clinically impor-
tant difference (MCID) to evaluate the clinical significance 
of the results [6].

The use of only descriptive statistics and omitting the 
clinical significance of the results may leave clinically 
important implications unnoticed. We would like to draw 
attention tothe following statistical considerations:

•	 Absolute number of event, mean, standard deviation, and 
percentage describe precisely a studied sample. However, 
they fail to predict estimates that may occur if a different 
sample is drawn randomly from a targeted population.

•	 p value describes if the null hypothesis (‘no difference 
between groups’) is true or not. However, ‘statistically 
significant’ p value only tells that difference does exist. It 
does not state how much different the two groups are and 
how that difference behaves if different samples would 
randomly be selected from a population [10].

•	 The same problem arises from the use of absolute rates 
or percentage of event—no information can be obtained 
from these estimates regarding the overall situation in an 
entire population.

•	 Statistical significance does not necessarily mean that 
the results are significant clinically (in fact, they rarely 
are). The observed statistically significant result should 
be compared against MCID for a particular outcome (if 
available) whenever possible.

All the reports that are examples in this study were well 
conducted randomized controlled trials with important 
objectives and impressive samples. However, they reported 
the characteristics of the samples instead of the populations 
they represent. This may leave an uncertainty if the effect 
observed in a sample works on an entire population as well. 
Such a situation leaves the responsibility of generalization 
and practical use of the results to the readers—a task that 
may be overwhelming for many clinicians who do not pos-
sess a substantial statistical know-how.

To illustrate our point, let us introduce an example. Gib-
son et al. [3] reported that “…affected side leg pain was 
lower in the TED group [intervention group] at 2 years 
(1.9 ± 2.6 vs 3.5 ± 3.1,  p = 0.002)…” and later “…pain in 
the affected leg was significantly better in the TED group at 
2 years…”. These statistics tell that there was a statistically 
significant difference of 1.6 points observed between the 
average scores of two particular groups (70 subjects in each 
one). However, these statistics do not tell if the result will 
persist if groups with different individuals will be randomly 
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drawn from the population of interest. For other groups, the 
difference will probably be sometimes below and some-
times over 1.6 points. The highest possible and the lowest 
possible limits of this variation form a confidence interval. 
Confidence interval can be calculated from raw data if avail-
able or approximated from the reported means and standard 
deviations. For the math enthusiasts, it would be like the 
formulas below. Fortunately, such statistical methods are 
included by almost every statistical software or even simple 
online calculators:

where n1 and n2 are the number of subjects in two groups
In our example, the result would be 1.6 (95% 0.64–2.56, 

p value 0.001) points. This is the effect size of the study. It 
tells us that even if we randomly select limitless number of 
additional samples from the studied population, the mean 
difference of each additional sample will be (with 95% cer-
tainty) between 0.64 and 2.56 points of pain VAS. Even 
further, our next step would be to compare the obtained fig-
ures with MCID for pain VAS (which is usually set at least 
1.5 points). In our example, the lower limit of 95% CI is 

Difference in means = Mean1 −Mean2

95% CI = (Mean1 −Mean2) ± 1.96

×

√
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2

2

n1 + n2 − 2

0.6—way below the level of MCID. Thus, we must conclude 
that even if the difference between groups was statistically 
significant (p value < 0.05), it was insignificant clinically.

Another common outcome in surgical and other medi-
cal research is the rate of some events (reoperation, adverse 
effect, death, etc.). As another example, Sundseth et al. 
reported that “…one patient in the fusion group and eight 
in the arthroplasty group had undergone index level reop-
eration, p = 0.03…” [8]. The absolute proportion looks very 
high 1/8, but, once more, it describes only these two par-
ticular groups. To define the possible situation in the entire 
population (if different random samples will be drawn), 
additional statistical methods should be employed—in this 
case, the most common would probably be a relative risk 
ratio (RR) along with its confidence interval. The re-cal-
culation done by us ended up with the following results: 
RR = 7.7 (95% 0.98–59.8, p value 0.052) and NNT (here, 
number needed to harm) 10.5 (95% 58.1–5.77). Thus, even 
though the proportion 1/8 seemed to be high, there was not 
a statistically (and, therefore, also clinically) significant risk 
on reoperation with number of patients ‘needed to harm’ 
(this is a term for NNT when harmful event is involved) been 
58—meaning there is a chance that even 58 patients could be 
treated before one will need a reoperation. In other words, 
there is a 95% probability that arthroplasty does not have a 
higher risk of reoperations compared to a fusion.

Table 1   Main outcomes and statistics reported in the trials

VAS  pain visual analogue scale, ODI  Oswestry disability index, LOS length of stay in hospital, SF-36 short form health survey, NDI Neck dis-
ability index, TUG​ time-up-go test, 6-MWT 6-Minute walk test, NHP Nottingham health profile, LBPQ Low Back Pain Questionnaire, DPQ 
Dallas Pain Questionnaire, TKS Tampa kinesiophobia scale, SD standard deviation, 95% CI 95% confidence interval, RR relative risk ratio

Study Comparison Main outcomes Main statistics

Bono [1] 2-week vs. 6-week restrictions after lum-
bar discectomy

VAS, ODI Mean, SD, p value
Reherniation rate Event %

Fukui [2] Two different devices for hemostasis Blood loss, surgery duration Mean, SD, range, p value
Gibson [3] Transforaminal endoscopic discectomy vs. 

microdiscectomy
VAS, ODI length of stay, SF-36 Mean, SD, range, p value
Complication rate RR, 95% CIs

Høy [4] Two lumbar fusion techniques DPQ, SF-36, LBPQ, ODI Mean, SD, p value
Reoperation rate, global satisfaction Event %, p value

Hung [5] Two wound drainage techniques in lumbar 
fusion

VAS, ODI, blood loss, timing of ambula-
tion, LOS

Mean, SD, p value

Fusion achievement rate Event %, p value
Krappel [6] Discectomy alone vs. discectomy com-

bined with spinal stabilization system
VAS, ODI, SF-36, blood loss, surgery 

duration, LOS
Mean, SD, 95% CI, and p value MCID 

pain
Adverse events Event %

Sturesson [7] SI joint fusion vs. conservative manage-
ment

VAS, ODI, SLR, EQ-5D-3L, walking 
distance, global satisfaction

Mean, SD, p value, absolute number, %

Adverse events Absolute number, mean
Sundseth [8] Cervical arthroplasty vs. fusion VAS, NDI, surgery duration Mean, 95% CI, SD, p value

Reoperation rate Absolute number
Yilmaz [9] Two physiotherapy programs VAS, TKS, ODI, TUG, 6-MWT, NHP Mean, SD, p value
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Descriptive statistics is a good starting point of analyzing 
the results obtained in a trial. With rare exceptions, it should 
not, however, be the endpoint of the analysis. We strongly 
advice reporting effect sizes (that are a measure of clinical 
effectiveness) including 95% CIs additionally to p values and 
RRs additionally to percentages. This is what clinicians look 
for, not only information on subjects in a particular study, 
but practical and clinically meaningful suggestions to deal 
with any patient entering their clinic.
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