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| ABSTRACT |

Heart Rate Variability (HRV) Characteristics of Patients with
Primary Dysmenorrhea at the Menstrual Phase:
A Literature Review and Meta-Analysis

Si-Yoon Cho!, Ji-Yeon Lee'?

Dept. of Obstetrics & Gynecology, College of Korean Medicine, Daejeon University

2Dept. of Korean Medicine Obstetrics & Gynecology, Daejeon Korean
Medicine Hospital of Daejeon University

Objectives: The aim of this study is to investigate Heart Rate Variability (HRV)
characteristics of patients with primary dysmenorrhea at the menstrual phase.

Methods: 7 databases (Pubmed, Cochrane library, CNKI, RISS, KISS, OASIS,
ScienceON) were searched for eligible studies published before 2021 December.
The studies comparing HRV between patients with primary dysmenorrhea and
controls were included. A random-effects model was used to evaluate differences
of HRV parameters between patients with primary dysmenorrhea and controls.

Results: 4 articles were included in this review based on inclusion and exclusion
criteria. SDNN (Standard deviation of NN intervals), RMSSD (Square root of
the mean squared difference of successive NN intervals), mean PR (Mean of
pulse rate), LF (Low frequency)., HF (High frequency). was the most frequently
used as HRV parameters. RMSSD was significantly lower in patients with primary
dysmenorrhea than controls. There was no statistically significant difference of
other HRV parameters between patients with primary dysmenorrhea and controls.

Conclusions: This study suggests that parasympathetic activity and overall
functions of autonomic nervous system might be decreased in patients with
primary dysmenorrhea at the menstrual phase. In the future, well-designed clinical
studies using HRV and additional meta-analysis should be conducted to obtain a
wealth of information about HRV characteristics of patients with primary dysmenorrhea.

Key Words: Primary Dysmenorrhea, Heart Rate Variability (HRV), Autonomic
Nervous System (ANS), Meta-analysis
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154 articles identified through database searching:
RISS (26), KISS (32), OASIS (12), ScienceON (18),
Pubmed (33), Cochrane library (21), CNKI (12)

51 duplicates excluded

103 articles screened
after duplicates removed

][ Screening ][Identification]

32 full-text articles assessed
for eligibility

Eligibility

71 articles excluded after a review of the title
and abstract:

1. Not relevant to Primary dysmenorrhea (n=29)
2. Not relevant to Heart rate variability (n=42)

4 studies included in analysis

[ Included ][

28 articles excluded for:

1. No control group (n=8)

2. Included interventions or RCTs (n=13)

3. Not measured HRV at a menstrual phase (n=5)
4. No mean (SD) available (n=2)

Fig. 1. Flowchart of literature search and study inclusion.
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Table 1. Characteristics of Included Studies

& I ﬂL A5 Axe 2T A
L6}"‘5._34_-.(Vlsual Analogue Scale, VAS)
o] &3kl =4, Kim(2012)% ool A
VAS 6 4. Singh(2013)% o1 o)l A
= VAS 4 o)A, Wang(2016)*%} Jayamala
(2017)29] AFol & VAS 3 o] A& 3
Ao 2 73w (Table 1).

ol mlm N rlr 2

Sample size Age (year) BMI (kg/m?) Pai?
Study severity
PD* (CF PD C PD C of PD

Kim (2012) 70 52
Singh (2013) 30 30
Wang (2016) 66 54
Jayamala (2017) 30 30

21.0£2.04 (PD+C)
19.13+£1.27 18.80+0.99 23.90£4.10 22.08+2.73 VAS=>4
20.33+£1.03 20.19+0.87 20.94+1.97 20.69+1.73 VAS>=3
19.4+1.65 19.47+1.63 21.9+2.19 21.92+2.15 VAS>3

20.82+5.76 (PD+C) VAS*=6

*PD : primary dysmenorrhea, *C

2) HRV H7} A&

499 Q7oA BT 1717 o|4ke] HRV
B ALE A4 BAE A2z
HRVE #A8kdeh Kim(2012)% 74
+ HRV /\] 7ted A& % SDNN(Standard
deviation of NN intervals), RMSSD
(Square root of the mean squared
difference of successive NN intervals),
mean PR(Mean of pulse rate), mean
RR(Mean of NN intervals), SDSD (Standard
deviation of difference between adjacent
NN intervals), pNN50(Proportion of NN50
divided by the total number of NN
intervals), 339 A& 5 TP(Total
power), LF(Low frequency), HF (High
frequency) & #A3td=. T A3 SDSD
¢} pNN50 27} A =2 23
o] F ®+d, SDSD+ A+l Hx

. controls, ¥*VAS :

visual analogue scale

TR Wk, pNN5OE 3ako] dx
FHRY =90t Smgh(ZOlS)23 AT =
% SDNN, RMSSD,
mean PR, mean RR, F3599 Az
Z TP, LF, HF, LFnu(Low frequency
normalized unit), HFnu(High frequency
normalized unit), LF/HF ratios +24
e, 2 A% SDNNE Al9s =&
A ZoA A BAHoE {23 Ao|E X
9+d., RMSSD, mean RR. TP, LF,
HF, HFnu $3+& $xpo] Hz2Lro
ok y, mean PR, LFnu, LF/HF ratio
FAE FHAFe] dxLEd ¥R

Wang(2016)* o F-olA& HRV A|zte]
9 2 ZE mean PREHS, F3podd
% % LF, HF, LF/HF ratiogs %43}
. 2 A3 HF $A5 SAH2Z 79
g pe]E Holm 3ZxpFe] djERHY
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ok} Jayamala(2017)% 7o A= HRV =
Alzked e A E:uhE 22X =¥ SDNN, 2]
RMSSD, mean PR, pNN50 A Z7} AF&- o}

WAk L % RMSSD® SAAHe=Z
T Aol Holw Ao HE
F2 A5 EHATH(Table 2).

Table 2. Descriptive Analysis of Heart Rate Variability (HRV) Parameters in the
Included Studies

HRV Parameters

Study - - - Main results
Time domain Frequency domain
SDNN*, RMSSDT, W -
Kim (2012) mean PRY. mean RRS.  TP**. LF". HF® PD> 'N%SQ%SD*
SDSD !, pNN50" P
PD : <RMSSD,

SDNN. RMSSD.  TP. LF. HF. LFnus. _ mean PR. <mean

. RR, (TP, <LF, <HF
I ' ’ | ’
mean PR. mean RR  HFnu'. LF/HF ratio >LFnu, {HFnu,

>LF/HF ratio

Singh (2013)

Wang (2016) mean PR LF, HF, LF/HF ratio PD : <HF
Jayamala SDNN, RMSSD, .
(2017) mean PR. pNN50 None PD @ <RMSSD

*SDNN : standard deviation of NN intervals, 'TRMSSD : square root of the mean squared
difference of successive NN intervals, fmean PR : mean of pulse rate, Smean RR : mean of
NN intervals, 'SDSD : standard deviation of difference between adjacent NN intervals,
fpNN50 : proportion of NN50 divided by the total number of NN intervals, **TP : total
power, 'LF : low frequency, ¥HF : high frequency, LFnu : low frequency normalized unit,
IMHFnu : high frequency normalized unit, MPD : primary dysmenorrhea

3) A 4dAE AL HET9 2ol wls] @ AFE Hgov F
HRV #7} A= &3 Z7] ¥ AMez fo3 ol UUH(SMD =
=4 -0.16, 95% CI : -0.42 to 0.09, p=0.21.

A AAE 3IAEH 29 HRV 12=0%) (Fig. 3). mean PR JAd3< 4

Fr7F A xe] &I A7)E ¥ EA S 5 A A F BRpEe] W 2Tl v
ot AZkd Y A& F SDNN, RMSSD, 3 =2 AUAAE By iR E

Z 389 AFoA EAAHoR {23 Aol YEh}A] ¢
7F A 22A 7H 22 vl 2 ARS-E Q] JFH(SMD =0.54, 95% CI : -0.10 to
22, pNN50¢] 29, SDSD ¢} mean RRe] 1.

19 o= A}%El‘ii‘;}(Table 3). RMSSD ﬁéir%}ti %ﬁl’ﬂ ol A& %}19&2‘4 4
B A 4AF AT dx WA 47 E FATe] dExwel vlE E
ol Bla FAHCR fofsiA w2 A <+ %S 2A(SMD =0.20. 95% CI:
o7 YeEPH(SMD =-0.61. 95% CI : -0.10 to 0.49. p=0.19. I°’=0%).

-1.17 to -0.05, p=0.03, *=76%) (Fig. 2). Fa4ede] A% F LFe} HF7F 44
SDNN H3h-2 984 4745 Ixel T 399 Aol H7F Ax:EAM A
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> WEE o|gHglx, TP, LF/HF =3 A YAF Aol dExzTel
ratio”} 2%, LFnu, HFnue] &7 18 & e 3 AFS Horv EAHo=
° 2 AH2-E %o (Table 3). Kim(2012)% $2lg 2ol $ATHSMD =-0.52, 95%
o] Q7 E =A% TP, LF, HFl =} CI : -1.10 to 0.06, p=0.08, I°=83%)
AR TIE FHslo] WIS 7S AFE351Y] (Fig. 6). = ¢ LF, LF/HF ratio 3+
o Fopdd A2 REME A HAME Fo8 Ao) 7t VepA] ok
A LR35 AT H2TE Alolddl B4 =4, LF/HF ratio® 7% 44 474
Hog {23 Aol WAsA EIot E 3AFo] dxel vlE =S AL
(Table 3). TP BEFS EAXcE & B (SMD =0.69. 95% CI : -0.27 to
As}xlh ot 9y YAE 3 1.65. p=0.16, 1?*=88%). LFnu. HFnu<
ol HETET Y2 AFHYS Hygo Singh(2013)*2] A FellAvt H7} A=

(SMD=—O.38, 9% CI @ -0.79 to 0.04, 2 AHEHe] FAHCE {3 ARE
p=0.07, 1°=44%)(Fig. 5). HF 373 B (Table 3).

Table 3. Summary of Study Results on HRV Parameters

HRV No. of No. of No. of Comparison of PD and Heterogeneity
arameters data PD? controls controls
P sets patients Effect size [95% CI] P value I2 P value

SDNN* 3 130 112 -0.16 [-0.42, 0.09] 0.21 0% 0.77

RMSSD® 3 130 112 061 [-L17. 0.05) 003 76% 001
mean PRF 3 126 114 054 [-0.10. L19] 010 _ 82% _ 0.004
DNN5O' 2 100 82 020 [-010. 049] 019 0% 0.83
SDSD ! 1 70 52 025 [-06L 0111 0.8 appﬁggble applﬁgetlble
mean RRY 1 30 30 -1.25 [-L1.81. -0.70] <0.0001 appﬁggble applﬁggble
Tp* 2 100 82 028 [-079. 0041 007  44% _ 018
LE" 3 166 136 012 [-056. 0311 058  71% 0.3
HF* 3 166 136 052 [-L10. 0.06]  0.08  83% _ 0.0003
LFnu 1 30 30 141 [0.84. 1.98]  <0.00001 ot Not
applicable applicable
HPnu!! 1 30 30 -1.41 [-1.98. -0.84] <0.00001 ot Not

applicable applicable
LE/HF ratio 2 96 84 0.69 [-0.27, 1.65] 0.16 88 % 0.003
*SDNN : standard deviation of NN intervals, 'TRMSSD : square root of the mean squared
difference of successive NN intervals, ¥mean PR : mean of pulse rate, SpNN50 : proportion of
NN50 divided by the total number of NN intervals, "SDSD : standard deviation of difference
between adjacent NN intervals, Tmean RR : mean of NN intervals, **TP : total power, "LF :
low frequency, ¥HF : high frequency, ¥LFnu : low frequency normalized unit, "HFnu : high
frequency normalized unit, "PD : primary dysmenorrhea
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Primary Dysmenorrhea Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl Year IV, Random, 95% C1
Kim 2012 34.38 16.43 O 3735 27.04 52 3r.2% -0.14 [F0.50,0.22] 2012
Singh 2013 35.69 15.95 30 564 23588 30 3.2% -1.02 [-1.56,-0.48] 2013 —
Jayamala 2017 38.98 14.67 30 5186 1749 30 3.6% -0.78 [1.30,-0.29] 2017 ——
Total (95% Cl) 130 112 100.0%  -0.61[-1.17,-0.05] ST

Heterogeneaity Tau®= 0.19; Chi*= 8.50, df= 2 (P = 0.01); F= 76% t 1 f

Sl T i - 0 1 2
e Lower RMSSD in PD  Higher RMSSD in PD

Fig. 2. Forest plot graph for the comparison of RMSSD between patients with primary
dysmenorrhea and control group.

Primary Dysmenorrhea Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Kirm 2012 4338 1774 70 45 1598 57 50.0%  -000 L0.45 026 2012 — —
Singh 2013 48.15 21.08 a0 5574 18.25 30 24.8% -0.32 F0.83,019] 2013 T T
Jayamala 2017 B0.97 14.3 a0 B3.72 2336 30 251% -044 FOES, 037 2007 —
Total (95% CI) 130 112 100.0% 0.16 [-0.42, 0.09] q

Heterogeneity: Tau®= 0.00; Chi®= 052, df=2 (P=077); F=0% t t T t t

=l - ! b 1 3
e Lower SOMN in D Higher SONN in PD

Fig. 3. Forest plot graph for the comparison of SDNN between patients with primary
dysmenorrhea and control group.

Primary Dysmenorrhea Control Std. Mean Difference Std. Mean Difference
Study or Subaroup Mean SD  Total Mean SD Total Weight IV, Randomn, 95% Cl Year IV, Random. 95% CI
Singh 2013 a 9.29 30 Y013 819 30 31.3% 1.23[0.67,1.78] 2013 ——e———
‘Wang 2016 78T 6.79 BE 7804 718 A4 36.2% 010 [0.26, 0.46] 2016 I T
Jayamala 2017 787 144 30 7383 1042 30 325% 0.38 013,089 2017 o o —
Total (95% CI) 126 114 100.0% 0.54 [-0.10, 1.19] ~reei——
Heterogeneity Tau®= 0.27: Chif= 1124, df= 2 (F= 0.004); F= 82% t t t t

-2 1 o 1 2

LG kAR e Bt sl Lowermean PRInPD Higher mean PR in PD

Fig. 4. Forest plot graph for the comparison of mean PR between patients with
primary dysmenorrhea and control group.

Primary Dysmenorrhea Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random. 95% CI
Kim 2012 6.38 1.08 70 BA58 079 52 59.8% -0.21 [-0.57,0.18] 2012
Singh 2013 40215 24233 30 562482 2851 30 40.2% -064 F1.16,-012] 2013 —
Total (95% CI) 100 82 100.0% -0.38 [-0.79, 0.04]

Heterogeneity, Tau®= 0.04; Chi®=1.80, df=1 (P=018); F= 44% T T T 1 t

Testfor overall effect Z=1.78 (F = 0.07) -2 L'JV;'1EITF' in F'DDHigherTF' :nPD 2

Fig. 5. Forest plot graph for the comparison of TP between patients with primary
dysmenorrhea and control group.

Primary Dysmenorrhea Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl _Year IV. Random, 95% CI
Kirn 2012 5 123 70 536 104 52 353% -0.31 067,006 2012 ——
Singh 2013 B7.83  B156 30 20542 10247 30 297% -136[F1.81,-070] 2013 — = ——
Wang 2016 F3386 5407 BB BHZSET 54389 54 353% -011 047,026 2016 —E—
Total (95% CI) 166 136 100.0% -0.52 [-1.10, 0.06] —emi—
Heterngeneity, Tau®= 0.22; Chi*=11.79, df = 2 (P = 0.003); F= 83% t t t

[SHE

-2 -1 1
LowerHF in FD Higher HF in PD

Fig. 6. Forest plot graph for the comparison of HF between patients with primary
dysmenorrhea and control group.

Testfor overall effect: £=1.74 (P = 0.08)
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Wiu A oo frdd 4 gluh o A7 x2S wWiEel™ HRV A
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