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Figure from (2) illustrating the modelled effects on stroke and ischaemic heart disease 
mortality from a population-wide reduction of 1,500mg sodium.
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One of the main reasons why RCTs are considered more reliable than other research designs 
is that the size of the effect (if any) is presumed to be more accurate. When it comes to effect 
sizes, what intervention trials look at is the average treatment effect (ATE). This is the difference 
between the average (mean) effect in the intervention group vs. the average effect in the control 
group. This can be an issue in trials looking at the effects of a supplemental nutrient, as often 
the control group has adequate intake of that nutrient anyway from diet, and the difference in 
the ATE between the intervention and control group is not large and is statistically insignificant. 
To calculate the ATE in both arms of a trial, the general standard approach is to compare 
the difference between the baseline value (for whatever is being measured) and the end 
value. Let’s say, for example, that a group start a trial in the intervention group with a blood 
glucose reading of 6.5mmol/L and finish with a mean level of 4.5mmol/L: a mean difference of 
2.0mmol/L. Now, one limitation of the ATE is that we look at the mean, and cannot see individual 
effects. Some people may have larger or smaller responses. The other factor to bear in mind is 
that the ATE for the same exposure or intervention may differ from trial to trial, for example if 
the baselinevalues are higher or lower, if the achieved level is higher or lower, if the duration 
of the trial differs, etc. This means, from a meta-analysis perspective, to compare these trials 
could bias the outcome and over or underestimate the effects of an intervention. In the present 
meta-analysis, rather than take the ATE of each included study, the used the actual level of blood 
pressureafter the intervention, and the difference between attained levels. Let’s come back to our 
example above, and let’s say in that study the control group increased from 6.5 to 7.0mmol/L. In 
this example, the mean post-intervention difference between intervention and control would be 
2.5mmol/L. This means the effect size isn’t the difference between baseline and end of study, which 
is influenced by the factors mentioned above, but the actual difference between intervention and 
control values after the intervention. 

5IF�4UVEZ�
"�TZTUFNBUJD�SFWJFX�BOE�NFUB�BOBMZTJT�PG�%"4)�JOUFSWFOUJPO�USJBMT�XBT�DPOEVDUFE��5IF�FMJHJCJMJUZ�DSJUFSJB�GPS�TUVEJFT�UP�CF�JODMVEFE�XBT�BT�GPMMPXT�

�• 3BOEPNJTFE�DPOUSPMMFE�USJBMT
�• $PNQBSFE�FFDUT�PG�UIF�%"4)�EJFU�WT��B�DPOUSPM�EJFU
�• "UUBJOFE�CMPPE�QSFTTVSF�<TZTUPMJD�BOE�EJBTUPMJD>�BT�UIF�QSJNBSZ�PS�TFDPOEBSZ�PVUDPNF
�• #PUI�OPSNPUFOTJWF�BOE�IZQFSUFOTJWF�QBSUJDJQBOUT
�• 8JUI�PS�XJUIPVU�DPNPSCPEJUJFT�J�F��UZQF���EJBCFUFT�NFUBCPMJD�TZOESPNF
�• 8JUI�PS�XJUIPVU�MJGFTUZMF�DIBOHFT�J�F��XFJHIU�MPTT�QIZTJDBM�BDUJWJUZ

5IF�BVUIPST�BMTP�DPOTJEFSFE�EBUB�JG�BWBJMBCMF�JO�UIF�QSJNBSZ�JODMVEFE�TUVEJFT�PO�QPUFOUJBMMZ�JNQPSUBOU�NFEJBUJOH� GBDUPST� GPS� FYBNQMF� DIBOHF� JO� ��IS� VSJOBSZ� TPEJVN� FYDSFUJPO� EVSJOH�GPMMPX�VQ�QFSJPE�PG�USJBMT�XIFUIFS�USJBMT�JOWPMWFE�FOFSHZ�SFTUSJDUJPO�DPOUSPMMFE�WT��VODPOUSPMMFE�GFFEJOH� TQFDJD� TPEJVN� SFTUSJDUJPO� JO� BEEJUJPO� UP� UIF� EJFUT� QIZTJDBM� BDUJWJUZ� BOE� BHF��4VCHSPVQ�BOBMZTJT�XBT�VOEFSUBLFO� UP�FYBNJOF� UIF�FFDUT�PG� UIF�%"4)�EJFU�WT��DPOUSPM�EJFU�SFMBUJWF�UP�UIFTF�GBDUPST��



�� XXX�BMJOFBOVUSJUJPO�DPN

3FTVMUT�����TUVEJFT�XFSF�JODMVEFE�JO�UIF�BOBMZTJT�JODMVEJOH������QBSUJDJQBOUT�����NFO�BOE�����XPNFO�NFBO�BHF���ZST�NFBO�#.*�����LH�N��NFBO�CBTFMJOF�4#1�XBT������NN)H�BOE�%#1�����NN)H�NFBO�GPMMPX�VQ�QFSJPE�PG������XFFLT��
*O�UIF�NBJO�BOBMZTJT�JODMVEJOH�BMM����USJBMT�UPHFUIFS�UIF�GPMMPXJOH�NFBO�EJFSFODFT�CFUXFFO�JOUFSWFOUJPO�BOE�DPOUSPM�HSPVQT�JO�BUUBJOFE�CMPPE�QSFTTVSF�XFSF�IJHIMZ�TJHOJDBOU�

 •  SBP:�
� �����������������NN)H�<����$*�����UP����>

 • DBP: 
  ���NN)H�<����$*�����UP����>

$POOJOH�UIF�BOBMZTJT�UP�TUVEJFT�HSBEFE�BT�IJHI�RVBMJUZ�EJE�OPU�DIBOHF�UIF�SFTVMUT��
*O� UIF� BOBMZTJT� DPNQBSJOH� UIF� FFDUT� PG� UIF� %"4)� EJFU� JO� OPSNPUFOTJWF� WT�� IZQFSUFOTJWF�QBSUJDJQBOUT�UIF�GPMMPXJOH�NFBO�EJFSFODFT�JO�BUUBJOFE�CMPPE�QSFTTVSF�XFSF�GPVOE�

 • Normotension:�
� � 4#1����NN)H�<����$*�����UP����>�%#1����NN)H<����$*�����UP����>

 • Hypertension: 

  4#1����NN)H�<����$*�����UP����>�%#1����NN)H�<����$*�����UP����>
 • Untreated hypertension:  

  4#1����NN)H�<����$*�����UP����>�%#1����NN)H�<����$*�����UP����>
 • SBP >140mmHg:�

� � 4#1����NN)H�<����$*�����UP����>�%#1����NN)H�<����$*�����UP����>
 • SBP <140mmHg: 

  4#1����NN)H�<����$*�����UP����>�%#1����NN)H�<����$*�����UP����>
*O� UIF� TVCHSPVQ� BOBMZTJT� PG� QPUFOUJBM� NPEJGZJOH� GBDUPST� UIF� GPMMPXJOH� GBDUPST� XFSF�TUBUJTUJDBMMZ�TJHOJDBOU�<GPS�FBTF�POMZ�NFBO�EJFSFODFT�BSF�TIPXO�OPU�DPOEFODF�JOUFSWBMT>�

 • Age >50yrs:�
� � 4#1����NN)H�<����$*����UP����>�%#1����NN)H�<����$*�����UP����> 
• Age <50yrs: 

  4#1����NN)H�<����$*����UP����>�%#1����NN)H�<����$*�����UP����>
 • Daily Sodium intake >2,400mg  

  4#1����NN)H�<����$*����UP����>�%#1����NN)H�<����$*�����UP����
 • Daily Sodium intake <2,400mg:�

� � �4#1����NN)H�<����$*�����UP����>�%#1����NN)H�<����$*�����UP����>
/FJUIFS� #.*� XIFUIFS� UIF� TUVEZ� DPOUSPMMFE� GFFEJOH� XIFUIFS� UIF� TUVEZ� JOWPMWFE� FOFSHZ�SFTUSJDUJPO� XIFUIFS� UIF� GPMMPX�VQ� QFSJPE� XBT� PWFS� PS� VOEFS� ��NPOUIT� PS� UIF� NFUIPE� PG�CMPPE�QSFTTVSF�NFBTVSFNFOU�IBE�BOZ�FFDU�PO�FJUIFS�4#1�PS�%#1��
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5IF�$SJUJDBM�#SFBLEPXO
1SPT��5IF�MBSHF�BNPVOU�PG�USJBMT�BOE�JODMVEFE�QBSUJDJQBOUT�ZJFMEFE�B�DPNQSFIFOTJWF�BOBMZTJT�BOE�BMMPXFE�GPS�NVMUJQMF�QPUFOUJBM�NPEFSBUJOH�GBDUPST�UP�CF�FYBNJOFE�JO�TVCHSPVQ�BOBMZTJT��3BUIFS�UIBO�DPNQBSF�UIF�NFBO�EJFSFODF�CFUXFFO�CBTFMJOF�BOE�FOE�PG�JOUFSWFOUJPO�XIJDI�JT� QSPOF� UP� CJBT� JOVFODFE� CZ� WBSZJOH� CBTFMJOF� MFWFMT� JO� CPUI� JOUFSWFOUJPO� BOE� DPOUSPM�HSPVQT� UIF� BOBMZTJT� DPNQBSFE� UIF� BUUBJOFE� MFWFMT� PG� CMPPE� QSFTTVSF� JO� CPUI� HSPVQT� BGUFS�UIF�JOUFSWFOUJPO��UIJT�XPVME�BMMPX�GPS�B�NPSF�USVF�DPNQBSJTPO�PG�UIF�EJFSFODF�CFUXFFO�UIF�EJFU�WT��DPOUSPM�HSPVQT�
$POT�� (JWFO� UIF� TVCTUBOUJBM� SBDJBM� EJFSFODFT� JO� IZQFSUFOTJPO� BOE� FFDUT� PG� TPEJVN�SFTUSJDUJPO�CFUXFFO�#MBDL�BOE�$BVDBTJBO�QPQVMBUJPOT� UIFSF�XBT�OP�BOBMZTJT�CBTFE�PO�UIJT�GBDUPS� <BTTVNJOH�OPU� BMM� ��� TUVEJFT� JODMVEFE�XFSF� FYDMVTJWFMZ�$BVDBTJBO� CVU� UIJT� QPUFOUJBM�MJNJUBUJPO�JT�OPU�NFOUJPOFE>��5IFSF�XBT�BMTP�OP�TVCHSPVQ�BOBMZTJT�CBTFE�PO�TFY�EVF�UP�MJNJUFE�EBUB� JO� UIF� JODMVEFE� TUVEJFT�� 5IF� FYBDU� EJFUBSZ� QSFTDSJQUJPOT� JO� JODMVEFE� TUVEJFT� WBSJFE� JO�NBDSPOVUSJFOU�BOE�NJDSPOVUSJFOU�DPOUFOU�XIJDI�NBZ�IBWF�JOVFODFE�UIF�PVUDPNFT��
,FZ�$IBSBDUFSJTUJD
5IF� TVCHSPVQ� BOBMZTFT� UFBTFE� PVU� B� OVNCFS� PG� JNQPSUBOU� GBDUPST� UIBU� UZQJDBMMZ� BSJTF� JO�EJTDVTTJPO�BSPVOE�TPEJVN�EJFU�BOE�IFBMUI��5IJT�HFOFSBUFE�B�OVNCFS�PG�JNQPSUBOU�OEJOHT�
'JSTU�UIF�NBHOJUVEF�PG�FFDU�XBT�TJNJMBS�JO�CPUI�OPSNPUFOTJWF�BOE�IZQFSUFOTJWF�QBSUJDJQBOUT�<NPSF�VOEFS Interesting Finding�CFMPX>�
4FDPOE�UIF�NBHOJUVEF�PG�FFDU�PG�UIF�%"4)�EJFU�XBT�NFEJBUF�TUSPOHMZ�CZ�BHF�XJUI�TJHOJDBOUMZ�HSFBUFS�SFEVDUJPOT�JO�#1�JO�QBSUJDJQBOUT����ZST�DPNQBSFE�UP����ZST�
5IJSE�USFBUNFOU�GPS�IZQFSUFOTJPO�NFEJBUFE�UIF�FFDU�<XIJDI�DPVME�CF�FYQFDUFE>��IZQFSUFOTJWF�QBUJFOUT�XJUIPVU� BOZ� BOUJ�IZQFSUFOTJWF�NFEJDBUJPOT� CFOFUUFE�NPSF� UIBO� BMM� IZQFSUFOTJWF�QBUJFOUT�DPOTJEFSFE�UPHFUIFS�IPXFWFS�UIFSF�XBT�FWFO�B�CFOFU�PG�UIF�%"4)�EJFU�FWJEFOU�JO�TVCHSPVQT�USFBUFE�XJUI�BOUJIZQFSUFOTJWF�NFEJDBUJPOT�
'PVSUI� UIF� USFBUNFOU� FFDU� PG� UIF� %"4)� EJFU� XBT� NPSF� QSPOPVODFE� PO� 4#1� SFEVDUJPO�QBSUJDJQBOUT�XJUI�TPEJVN�JOUBLF������NH�E�
'JGUI�UIF�FFDU�XBT�JOEFQFOEFOU�PG�CBTFMJOF�#1�MFWFMT���FJUIFS�4#1�����NN)(�WT������NN)(�PS�%1#����NN)(�WT�����NN)(�
'JOBMMZ�UIF�FFDUT�PG�UIF�%"4)�EJFU�XFSF�JOEFQFOEFOU�PG�FOFSHZ�SFTUSJDUJPO��
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*OUFSFTUJOH�'JOEJOH
5IF�OEJOH�UIBU�UIF�%"4)�EJFU�XBT�BT�FFDUJWF�JO�OPSNPUFOTJWF�BT�IZQFSUFOTJWF�QBSUJDJQBOUT��
*O�OPSNPUFOTJWF�QBSUJDJQBOUT�4#1�EFDSFBTFE����NN)H�BOE�%#1�EFDSFBTFE����NN)H��JO�
IZQFSUFOTJWF�QBSUJDJQBOUT�4#1�EFDSFBTFE����NN)H�BOE�%#1�EFDSFBTFE����NN)H��
5IJT� JT� SFMFWBOU�BT� UIFSF�BSF�RVFTUJPOT�PWFS�XIFUIFS�OPSNPUFOTJWF� JOEJWJEVBMT�CFOFU� GSPN�
TPEJVN�SFEVDUJPO�	�
��4VDI�TUVEJFT�BSF�PGUFO�DJUFE�UP�TVHHFTU�UIBU�PUIFSXJTF�IFBMUIZ�JOEJWJEVBMT�
XJUI�OPSNBM�#1�OFFE�OPU� DPOTJEFS� TPEJVN�TBMU� JOUBLF� UIBU� UIF� DPOTJEFSBUJPO� JT� MBSHFMZ� GPS�
JOEJWJEVBMT�XJUI�IZQFSUFOTJPO�	�
��
)PXFWFS� GVSUIFS� TDSVUJOZ� SFWFBMT� UIFTF� TUVEJFT� NBZ� CF� UIF� FYDFQUJPO� SBUIFS� UIBO� UIF�
OPSN� BOE� B� OVNCFS� PG� BDVUF� TUVEJFT� IBWF� EFNPOTUSBUFE� UIBU� TBMU� SBJTFT� CMPPE� QSFTTVSF�
JO� PUIFSXJTF� OPSNPUFOTJWF� QBSUJDJQBOUT� 	��
�� "� ����� BOBMZTJT� PG� 3$5T� BMTP� EFNPOTUSBUFE�
SFEVDUJPOT�JO�CMPPE�QSFTTVSF�JO�OPSNPUFOTJWF�QBSUJDJQBOUT�BMCFJU�UIF�NBHOJUVEF�PG�UIJT�FFDU�
XBT�MFTT�UIBO�JO�IZQFSUFOTJWF�QBSUJDJQBOUT�	�
��#VU�NPSF�JNQPSUBOUMZ���BOE�NBOZ�QFPQMF�TFFN�
UPUBMMZ�VOBXBSF�PG�UIJT�GBDU���NPTU�EFBUIT�SFMBUFE�UP�IJHI�#1�PDDVS�JO�QFPQMF�XJUI�NPEFSBUFMZ�
FMFWBUFE�#1�JO�UIF�OPSNPUFOTJWF�SBOHF�CFUXFFO�������NN)H�UP�������NN)H�	��
�
5IF� OEJOH� JO� UIF� QSFTFOU�NFUB�BOBMZTJT�NBZ� SFFDU� UIF� EJFSFODF� JO�NFUIPE� PG� BOBMZTJT��
MPPLJOH�BU�BUUBJOFE�#1� MFWFM�QPTU�JOUFSWFOUJPO� SBUIFS� UIBO� UIF�EJFSFODF�CFUXFFO�CBTFMJOF�
BOE� QPTU�JOUFSWFOUJPO� BT�NBOZ� TUVEJFT� JO� OPSNPUFOTJWF� QBSUJDJQBOUT� BSF� WFSZ� TIPSU�UFSN� ��
��XFFLT�PS�PGUFO���EBZ�FYQFSJNFOUBM� TUVEJFT� ��XIJDI�FYBHHFSBUFT� UIF�QVSQPSUFE�EJFSFODF�
CFUXFFO�OPSNPUFOTJWF�BOE�IZQFSUFOTJWF�QBSUJDJQBOUT�	�
�

Figure from (10) illustrating the incidence of cardiovascular events in women (top) and 
men (bottom) relative to baseline blood pressure levels: the ‘high-normal’ range in this 

study was defined as SBP of 130-139mmHg or a DBP of 85-89mmHg.
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3FMFWBODF
5IJT�NFUB�BOBMZTJT�EJFSFE�CZ� MPPLJOH�BU� UIF�FFDU�PG�%"4)�WT��DPOUSPM�EJFU�PO�BUUBJOFE�#1�SFEVDUJPO�<J�F��XIBU�XBT�UIF�BDUVBM�MFWFM�PG�CMPPE�QSFTTVSF�BDIJFWFE�JO�UIF�TUVEZ�WT��UIF�NFBO�EJFSFODF� CFUXFFO� CBTFMJOF� UP� QPTU� JOUFSWFOUJPO>�� 5IF� WBSJPVT� TVCHSPVQ� BOBMZTFT� ZJFMEFE�JNQPSUBOU�OEJOHT�JO�UIF�DPOUFYU�PG�XJEFS�RVFTUJPO�NBSLT�PWFS�XIBU�QPQVMBUJPOT�NBZ�CFOFU�GSPN�MPXFSJOH�TPEJVN�JOUBLF��8IBU�UIJT�BOBMZTJT�TVHHFTUT�JT�UIBU�MPXFSJOH�TPEJVN�FBSMJFS�JO�UIF�MJGFTQBO�NBZ�ZJFME�HSFBUFS�SFEVDUJPOT�JO�#1�BOE�UIBU�%"4)�EJFUBSZ�JOUFSWFOUJPOT�NBZ�CFOFU�#1�JOEFQFOEFOU�PG�FOFSHZ�SFTUSJDUJPO��0G�OPUF�JOEJWJEVBMT�XJUI�IJHIFS�TPEJVN�JOUBLF�NBZ�IBWF�B�HSFBUFS�CFOFU�JO�SFEVDJOH�#1��5IJT�JT�QBSUJDVMBSMZ�SFMFWBOU�XIFO�XF�DPOTJEFS�UIF�CFOFU�UP�TBMU�SFGPSNVMBUJPO�QPMJDJFT�JO�QVCMJD�IFBMUI�OVUSJUJPO�PWFS�UIF�QBTU�EFDBEF�PS�TP�

Figure from (10) illustrating the decline in stroke and ischaemic heart disease mortality 
in the UK population between 2003-2011 following introduction of salt reformulation, 

and the correlation with reductions in population-wide blood pressure levels 
accompanying significant declines in salt intake.
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