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INTRODUCTION

Acupuncture is one of the oldest and widely used medical treat‑
ments in China. It originated more than 2000 years ago. Due to its 
simplicity and convenience, acupuncture has become popular as a 
complementary therapy. In this Chinese medicine, doctors have to 
find the traditional meridian acupuncture points before the needle 
is punctured into those points. Because of the significant remedial 
effects, acupuncture has drawn a lot of attention from the western 
world over the past 30 years.[1‑3] The World Health Organization 
also acknowledged the effect of the treatment.[4] Around 2002, there 
were 42 states in the United States that had established statutory 
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licensure governing more than 14,000 acupuncture practitioners.[5] 
In the past decade, acupuncture had been widely practiced to treat 
various diseases.[6] Besides, moxibustion, which is an important 
auxiliary part of acupuncture, may enhance the effect of curing 
disease by conducting heat to certain points or areas on the surface 
of the body through regulation of the function of meridians and 
visceral organs.[7] Moxibustion is of two types – direct moxibustion 
and indirect moxibustion. When performing direct moxibustion, 
moxa sticks are burnt at acupuncture points on the skin. On the 
contrary, in indirect moxibustion, the moxa cone (艾柱 Ài Zhù) 
does not touch the skin and is burnt insulated, by some substance, 
against the skin. In Traditional Chinese Medicine, moxibustion is 
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usually used for the patients with cold pattern such as rheumatic 
arthritis,[8] joint pain,[9,10] diarrhea,[11] or cold numbness limbs.

Warm‑needling acupuncture (WNA; 溫針灸 Wēn Zhēn Jiǔ) 
is classified under the category of indirect moxibustion.[12] When 
practicing WNA, the moxa cone is firstly put on the tail of the 
needle, and is then lighted up in such a way that the heat of moxa 
will be transmitted through the punctured needle to the corre‑
spondent acupuncture point. However, in some unexpected situ‑
ations, practitioners might get burns while removing the needles 
after treatment. In order to prevent the practitioners from getting 
burns, it is necessary to study the temperature changes in some 
designated parts of the needles. We conducted an experiment to 
record the temperatures in the designated portion of the needles at 
some predetermined time intervals. The extreme temperatures are 
outlined, and 95% confidence interval of the average temperatures 
in different portions at different time intervals is determined. Ac‑
cording to the outcome of the statistical analysis, we may propose 
a warning suggestion for the practitioners conducting WNA. In 
section 2, the method of this study is described. Section 3 states 
the main results and the related statistical analysis results. Finally, 
the paper ends with a brief conclusion.

MATERIALS AND METHODS

In the experiment, two groups with 10 stainless steel needles (An 
Chi Handy Acupuncture Needle, ISO 13485) and 10  pieces of 
cylinder‑shaped moxa [Figure 1] were used. In the first group, each 
moxa used in WNA had a weight of 0.6 g, and in the second group 
each moxa was enlarged with a weight of 1.0 g. The main ingredient 
of the moxa is dried mugwort (Artemisia argyi). The size, shape, 
and weight of the moxa (真尚久香粒) were designed according to 
the traditional literature; for example, the base of 0.6 g moxa had 
a diameter of 10 mm and the height of the moxa was 10 mm. The 
1.0 g moxa had a diameter of 13 mm and the height of the moxa was 
15 mm. The length of the needles was 1.5 inch 32 gauge, and the 
needles were divided into two parts – the handle and the needle body.

The needles were punctured into polystyrene plastics in good 
upright positions. The handles of the needles were surrounded by 

the moxa cylinders in the middle part [Figure 2]. The temperature 
was measured by Raytek infrared thermometer  (produced by 
Raytek Corp., CA, USA). Ignition started at the lateral side of the 
moxa cones. There were 40 moxa cones used for each group. In 
order to estimate the mean and extreme temperatures in different 
parts of the needles, we measured for each needle the tempera‑
tures of the upper end of the handle, the lower end of the handle, 
the needle body above the polystyrene plastics, and the tip of the 
needle body, respectively. The distance between upper end of 
the handle and the moxa cone was 1.5 cm, between lower end of 
the handle and the moxa cone was also 1.5 cm, at the needle body 
above the polystyrene plastics was 2.0 cm, and between the tip of 
the needle body and the polystyrene plastics was also 2.0 cm. The 
temperatures were measured as the benchmark before ignition. 
The temperature and moisture of the laboratory were controlled to 
be stable. After lighting up, we began to record the temperatures 
at every designed time interval. The temperatures were recorded 
every 30 seconds after ignition.

RESULTS

The figures and tables given in Appendix illustrate the changes 
in temperature recorded every 30  seconds in each of the four 
designated parts of a needle. The experimental results show the 
hazardous time and positions when conducting a warm acupunc‑
ture (溫針 Wēn Zhēn). The extreme (maximal) temperature at each 
recording time is especially important as it might cause danger. The 
extreme values can be provided as a warning notice when there are 
practiced. Eight groups of warming needles were observed and are 
categorized in Table 1.

Figure 1. A standard moxa for warm acupuncture

Table 1. Eight groups of warming needles

Weight 
of moxa 
(g) 

Measured points

The upper 
end of the 

handle

The lower 
end of the 

handle

The needle 
body above the 

polystyrene plastics

The tip of 
the needle 

body
0.6  1a 2a 3a 4a
1 1b 2b 3b 4b
The tables and figures and giving  the temperatures of the warming needles 
are shown in Appendix

Figure 2. The four designated parts of a warm needle
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From Tables A1 and A2, it seems that the highest temperature 
occurs around 4′30″ or 5′30″ from ignition. The two tables sum‑
marize the mean temperatures of the warm needles using 0.6 g 
moxa. In particular, Table A2 shows the highest temperatures at 
the designated parts of the needles. In Group 1a  (temperatures 
taken at the upper end of the handle), the highest temperature 
may reach 344°C and it still remains 45°C at 9 min 30 seconds. 
In Group 2a (temperatures taken at the lower end of the handle), 
the temperatures are lower than those in Group 1a. Note that in 
Group  2a, the highest temperature may reach 320°C at 5  min 
30 seconds. In Group 3a (temperatures taken at the needle body 
above the polystyrene plastic), the temperatures are lower than 
those in groups 1a and 2a. Note that the highest temperature in 
Group 3a is only 66.4°C. The temperatures recorded in Group 4a 
are around 25°C, which are safer.

Tables A3 and A4 show the temperatures of the warming 
needles using 1  g moxa. The highest temperature  (375°C) in 
Group 1b is 31°C higher than that (344°C) in Group 1a. The high‑
est temperatures in groups 2b and 2a are around 310°C. Because 
the moxa used in Group b is more than in Group a, the required 
cooling time also gets prolonged. It takes almost 15 min for the 
needles to cool down to the temperature before ignition. The other 
three groups do not show much variation.

The time series plots of the temperatures recorded in Group a 
are shown in Figures A1a to A4a, while those in Group b are il‑
lustrated in Figures A1b to A4b. We depict a 95% confidence band 
for the varying temperatures.

DISCUSSION

Three possible ways of heat conduction are transmission, 
radiation, and convection. If the effects of energy transmission 
were via the needles, the bodies of the needles should not have 
lower temperatures as suggested by the present study. A possible 
explanation for the remedial effect of WNA may be due to radiation 
or convection. While some researchers suggested that the thera‑
peutic effect of moxibustion is correlated with the temperature, 
some others have shown that infrared irradiation might have the 
same effect.[13] There are also some studies suggesting that indirect 
heating may be a possible effect of moxa.

Besides, moxa plays an interesting role in the therapy. Lin[14] 
suggested that the effect of moxibustion is highly associated with 
thermal as well as the pharmacological reaction of the materials used.

The treatment effects of moxibustion are not only induced by 
heat but also by its chemical function. Also, a study shows the safety 
of pH level, heavy metals, and UV absorbance spectrum on the 
cytotoxicity and hemolysis of the needle.[15] The radical scavenging 
effect of moxa or moxa‑tar is measured by a chemical reaction with 
1,1‑diphenyl‑2‑picrylhydrazyl. The inhibitor effects of moxa or 
moxa‑tar on superoxide production are caused by the radical scav‑
enging mechanism.[16] As the above references suggest, the chemical 
ingredients of moxa play an important role in the therapeutic effect.[17]

In the present study, the main difficulties arose when we 
measured the temperatures of four designated parts of a warming 
needle. There are some studies observing the temperature changes 
in the human body during the burning of moxa ball. But they did 

not check needle tip temperature.[18] Since it is impossible to mea‑
sure the temperatures of the needles punctured into patients, we 
designed an experiment to mimic the real situations. In TCM, WNA 
is an efficient way for the patients with “cold pattern.” Traditional 
Chinese physicians believed that WNA can transmit heat to the 
meridian acupuncture points of the patients. However, when the 
physicians remove the needles from the patients, they might suffer 
burns. So far, there is no related study on the possible hazardous 
time when conducting WNA. For the sake of medical safety, it is 
necessary to investigate the proper time at which the needles can 
be removed from the patients. When conducting acupuncture, the 
handle of the needles is frequently touched. In the present study, no 
matter which moxa we used, the most hazardous part of a warming 
needle is around the handle. Larger the moxa size, longer is the time 
required for cooling. Fortunately, when conducting WNA, the other 
parts of a needle do not cause burns. When the weight of a moxa 
increases from 0.6 to 1 g, the temperature of the warming needle 
also increases and the required cooling time also gets prolonged. 
We suggest that a safer timing for a TCM physician to remove the 
needles should not be earlier than 9′30″ (resp. 13′30″) for a 0.6 g 
moxa (resp. 1 g moxa) as the heat source. Since mugwort in this 
study has been made ​​of the moxa cone, the study investigates the 
routine use of moxa cone and the burning time, in order to avoid 
the practitioner suffering from burns. Future studies could focus on 
the influence of the production process of A. argyi leaves.
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Table A3. The means and standard deviations (mean±SD) of the temperatures taken in different parts of the needles for group b (1.0 g moxa)

Time (min) The upper end of the 
handle (Group 1b)

The lower end of the 
handle (Group 2b)

The needle body above the 
polystyrene plastic (Group 3b)

The tip of the needle 
body (Group 4b)

Average weight 1.06±0.028 1.08±0.05 1.05±0.04 1.05±0.04
Average room temperature (°C) 25.07±1.06 24.98±0.91 25.48±0.76 25.09±1.08
Average moisture 64.12±4.36 64.29±2.82 65.6±2.55 64.43±2.66
Baseline temperature (°C) 25.35±0.93 25.14±0.96 25.78±0.57 26.01±0.61
30″ 37.2±6.75 29.52±3.29 28.83±1.12 26.13±0.56
1′30″ 54.39±17.29 39.74±6.74 33.32±2.37 26.39±0.63
2′30″ 78.72±26.71 58.21±15.34 41.86±5.33 26.8±0.65
3′30″ 134.98±41.74 93.16±31.32 52.91±11.2 26.96±0.75
4′30″ 179.13±40.1 137.46±44.12 65.07±16.12 27.23±0.79
5′30″ 245.75±39.45 183.1±50.06 80.46±18.46 27.57±0.82
6′30″ 279.2±40.43 222.96±48.97 84.35±19.8 27.51±1.04
7′30″ 296.7±49.77 244.84±43.58 80.86±20.13 27.24±1.07
8′30″ 284.87±56.25 241.61±47.94 74.46±17.39 26.88±1.02
9′30″ 218.32±86.75 214.92±58.54 57.99±16.36 26.4±0.94
10′30″ 125.18±97.71 134±81.61 40.45±15.02 26.08±0.85
11′30″ 65.65±65.03 77.35±79.48 31.18±7.48 25.88±0.76
12′30″ 31.41±8.01 41.23±32.6 27.47±1.84 25.73±0.774
13′30″ 27.05±2.66 28.8±5.3 26.55±1.06 25.68±0.78
14′30″ 25.95±1.41 26.57±1.88 26.23±0.88 25.64±0.82

APPENDIX

Table A1. The means and standard deviations (mean±SD) of the temperatures taken in different parts of the needles for group a (0.6 g moxa)

Time (min) The upper end of the 
handle (Group 1a)

The lower end of the 
handle (Group 2a)

The needle body above the 
polystyrene plastic (Group 3a)

The tip of the needle 
body (Group 4a)

Average weight 0.59±0.054 0.578±0.03 0.598±0.042 0.586±0.034
Average room temperature (°C) 24.42±1.425 25.2±0.685 25.04±0.572 24.26±0.425
Average moisture 62.21±0.761 60.64±5.946 60.29±6.121 65.77±1.874
Baseline temperature (°C) 24.65±1.209 25.63±0.508 25.4±0.627 24.67±0.389
30″ 39.53±5.844 38.2±5.737 26±0.868 24.87±0.316
1′30″ 66.41±15.96 64.05±12.88 28.99±2.24 25±0.359
2′30″ 128.9±33.26 125.2±30.52 33.64±3.649 25.46±0.337
3′30″ 205.8±46.55 193.5±37.86 39.65±6.039 25.75±0.246
4′30″ 273±49.6 251.7±40.03 43.24±8.829 26.16±0.35
5′30″ 290.5±33.13 267.6±28.49 40.15±7.881 25.89±0.401
6′30″ 243±66.96 209.7±72.3 36.52±8.235 25.42±0.301
7′30″ 141.5±99.12 104.4±72.5 31.67±6.43 25.06±0.263
8′30″ 58.45±39.38 42.61±16.55 27.75±2.09 24.83±0.211
9′30″ 31.09±7.057 29.61±3.303 26.38±0.991 24.75±0.246

Table A2. The highest temperature of the needle at different time intervals (0.6 g moxa)

Time (min) The upper end of the 
handle (Group 1a)

The lower end of the 
handle (Group 2a)

The needle body above the 
polystyrene plastic (Group 3a)

The tip of the needle 
body (Group 4a)

Baseline temperature (°C) 25. 9 26. 2 26. 2 25.2
30″ 49.9 48.9 27.7 25.2
1′30″ 101.1 91.7 32.7 25.4
2′30″ 187 181.5 40.8 26.1
3′30″ 300 263 53.2 26.2
4′30″ 344 308 66.4 26.6
5′30″ 330 320 61.8 26.2
6′30″ 327 300 58.9 25.7
7′30″ 291 247 49.3 25.4
8′30″ 141.6 76.6 33 25.1
9′30″ 45 36.2 28.5 25.1
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Figure A2a. Time series plot of the temperatures measured at the lower 
end of the handle (using 0.6 g moxa)

Figure A3a. Time series plot of the temperatures measured at the needle 
body above the polystyrene plastic (using 0.6 g moxa)

Figure A2b. Time series plot of the temperatures measured at the lower 
end of the handle (using 1.0 g moxa)

Figure A3b. Time series plot of the temperatures measured at the needle 
body above the polystyrene plastic (using 1.0 g moxa)

Figure A1a. Time series plot of the temperatures measured at the upper 
end of the handle (using 0.6 g moxa)

Figure A1b. Time series plot of the temperatures measured at the upper 
end of the handle (using 1.0 g moxa)

Table A4. The highest temperature of the needle at different time intervals (1.0 g moxa)

Time (min) The upper end of the 
handle (Group 1b)

The lower end of the 
handle (Group 2b)

The needle body above the 
polystyrene plastic (Group 3b)

The tip of the needle 
body (Group 4b)

Baseline temperature (°C) 26.7 26.4 26.3 26.7
30″ 48.7 34.5 30.8 26.8
1′30″ 79.6 53.1 36.1 27.1
2′30″ 127.8 88.7 46.5 27.6
3′30″ 193.7 154.2 73.1 27.9
4′30″ 250 231 93.2 28.2
5′30″ 285 240 111.6 28.6
6′30″ 316 276 111.8 29
7′30″ 366 290 105.8 29.1
8′30″ 375 306 92.6 28.3
9′30″ 357 296 82 27.8
10′30″ 326 276 56.9 27.4
11′30″ 160.5 202 51.2 27.1
12′30″ 48.4 132.1 31.4 27
13′30″ 33.9 42.8 27.6 26.9
14′30″ 29.5 30.9 27.1 27
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Figure A4a. Time series plot of the temperatures measured at the tip of 
the needle (using 0.6 g moxa)

Figure A4b. Time series plot of the temperatures measured at the tip of 
the needle (using 1.0 g moxa)


