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Abstract 
Background 

Excess body weight can increase blood pressure and weight reduction is often recommended as a treatment option 

for lowering blood pressure. Unfortunately few patients succeed in maintaining a new lower weight and instead 

weight cycle. Paradoxically it has been suggested that weight cycling may increase blood pressure.  

 

Objective 

To assess the documented effects of weight cycling on blood pressure.   

 

Search strategy 

PubMed was used to search the original articles using the following terms: weight fluctuation, weight cycling, 

weight cycle, weight variability, hypertension, hypertensive, hypotension, hypotensive, blood pressure, 

normotensive, obese, obesity and overweight.  

 

Selection criteria 

Inclusion criteria were: human studies, adults ≥19 years, BMI > 25. Endpoints measured: blood pressure. Weight 

loss had to be intentional, with a follow-up time ≥two years. Articles had to be written in English, Swedish, 

Norwegian, Danish or Romanian.  

 

Data collection and analysis 

Five articles were extracted, reviewed and analysed in line with a modified template provided by the University of 

Gothenburg, and graded by a grading system composed by the authors of this article. 

 

Main results 

Four out of five studies did not qualify for an evidence grade, as they were of poor quality and lacked significant 

information.  

 

Conclusion 

There is not enough evidence of acceptable quality to draw any conclusions about the effect of weight cycling on 

blood pressure in overweight and obese adults.  
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Introduction  

With the rapid rise of the obesity pandemic (1), a 

new industry based on the prevention and treatment 

of obesity has emerged (2). The co-morbidities 

associated with obesity are major causes for concern 

(3), and the treatment of obesity and obesity-related 

conditions such as hypertension requires our 

attention (4). While weight regulation seems like an 

obvious treatment alternative, the likelihood of 

success has been questioned and weight loss 

discouraged by some experts. One of the arguments 

used is that most people who lose weight eventually 

regain it – a cycle that tends to repeat itself, creating 

the phenomena known as weight cycling (WC) or 

yo-yo dieting (5). A wide range of hypotheses exist 

regarding the effects of WC such as decreased 

energy expenditure, an increased dietary preference 

for fat, decreased weight loss rate and even adverse 

effects on cardiovascular risk factors such as 

hypertension (6). Overall, WC being detrimental to a 

person‟s health has been presented in the media as 

an established fact (7), even though the scarce 

amount of literature on the topic is of varying 

quality and many of the hypotheses lack biological 

plausibility (6).  

Hypertension is a cardiovascular risk factor that 

accounts for 4.5% of the current global disease 

burden, but can be treated by lifestyle modification 

and/or drug therapy. Alcohol intake, physical 

activity and body weight, among other factors, 

influence blood pressure (BP), and therefore 

modifications in these areas are often recommended 

(8). Weight loss has been proven to be effective in 

lowering BP (9), while weight gain is believed to 

lead to its increase (8). However, the cumulative 

effect of repeated weight loss and weight gain 

episodes, known as WC, on BP is unknown (10). 

In 1994, the National Task Force on the Prevention 

and Treatment of Obesity published a review on 

WC, concluding that obese individuals should not be 

discouraged from new weight loss attempts (11). A 

more recent document from the U.S. Department of 

Health and Human Services on WC (9) supports the 

1994 statement, but raises questions about health  

concerns that might be strongly embedded in some 

people‟s minds because they are considered facts. 

This could cause problems, as the hypothesis that 

WC may increase BP could discourage overweight 

or obese people from losing weight to lower their 

BP, possibly worsening their condition (10). On the 

other hand, if WC does indeed increase BP in obese 

and overweight individuals, then the risk-to-benefit 

ratio should be taken into consideration and 

recommendations to lose weight to decrease BP 

revised when the patient has a history of WC.  

Problem  

Obesity and being overweight increase the risk of 

developing hypertension, a cardiovascular risk 

factor and a chronic disease. Weight reduction is 

often recommended to patients within this group as 

a treatment option. The problem is that most patients 

fail to keep a new lower weight and instead weight 

cycle, a practice believed (by some) to increase the 

risk of hypertension.  

Aim 

The aim of this article is to assess the effect of 

weight cycling on blood pressure in overweight and 

obese adults.  

  
Method  

PubMed was used to search the original articles. 

Articles included in our review had to meet the 

following criteria:  

              Human studies with adults >19 years 

              Written in English, Swedish, Danish, 

Norwegian or Romanian   

              Overweight and obese subjects with a 

BMI >25  

              Endpoints measured: Systolic blood 

pressure (SBP) and diastolic blood      

pressure (DBP) 

              WC defined by intentional weight loss  

              Follow-up time > two years  

Articles excluded if:   

              There were less than two weight cycles / 

weight loss episodes  

              No weight loss was required/measured for 

a WC episode 

 

Human studies were chosen to produce a clinically 

relevant result. Most of the studies in the literature 

centred on adults, so these were therefore used to 

represent one of the criteria. The languages chosen 

were based on languages in which the authors of this 

article are fluent. The article examined the effect on 

overweight and obese subjects, so therefore the BMI 

was set to >25. SBP and DBP were used by all 

studies to measure BP. Weight loss had to be 

intentional. Dieting was allowed as a proxy for 

intentional weight loss, while the follow-up time 

was set so that it would allow for more than one 

weight cycle and more time for the effects on BP to 

surface. The follow-up time was based on literature  
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Literature search 

n= 26

Considered possible 
relevant 

n= 21

Rejected at abstract 
review

n= 7

Reviewed

n=14

Articles that met our 
criteria

n=5

Case-control

n= 1

Cross-sectional

n=4

Failed to  meet eligble 
criteria 

n= 9

Subjects <25 BMI 
included in the study

N= 6

Poorly defined weight 
cycle / WC <2

n= 3

Rejected at title review

n= 5

on the topic (12-16) and set as the minimum time 

required. Studies that did not examine the effect of  

repeated weight loss and regain (weight cycles) were 

excluded, as this paper examined the effects of 

multiple weight cycles. Weight loss had to be 

required; otherwise, it would be considered weight 

gain only.  

 

Data collection method  

Between 5th and 12th March 2010, we performed 

several searches in both PubMed and Scopus using a 

variety of search words to determine the best 

combination that would yield the best results, both 

in quantity and quality. Other terms such as “weight 

oscillations”, “weight loss [MeSH]”, “weight gain 

[MeSH]”, “cardiovascular disease” and 

“cardiovascular risk factors” did not improve on the 

results shown in Table 1 above, which presents the 

best results. The search in Scopus provided no more 

material. 

 

Literature selection 

Of the 26 articles found in our literature search, five 

were rejected at title review, seven studies were 

rejected after the abstract review. A total of 14 

articles were reviewed individually by both students 

before being discussed and evaluated for inclusion. 

Nine studies failed to meet the eligible criteria, as 

six did not address overweight or obese subjects 

exclusively (or failed to disclose the weight range of 

the participants) and three failed to define WC 

or/and had less than two WC episodes. In total, five 

articles met our criteria – one case control (12) and 

four cross-sectional studies (13-16). One of the 

studies included participants that were >13.6 kg and 

< 31.8 kg overweight and did not use BMI as an 

inclusion criterion (16). This study will be discussed 

later in detail. The selection process is demonstrated 

in Figure 1. 

 

Quality review and analysis 

The studies were analysed using a modified analysis 

template provided by Gothenburg University 

(Appendix 1) and an analysis template found online 

on the website by Luleå University of Technology 

(Appendix 2). We have created a grading system 

based on Appendix 2 due to a lack of a universal 

grading system for cross-sectional- and case-control 

studies. This grading system consists of two 

categories only and is used to categorise the studies 

as either of sufficient quality or insufficient quality. 

If a study received the lowest score on external 

validity, internal validity or specificity it was graded 

as of insufficient quality. The same grade was 

applied if a study did receive on any of the questions 

„study is deemed uninformative, excluded’. The 

grade is presented in evidence comment in the 

summary of the studies found under results. The 

evidence summary will only be based on studies of 

sufficient quality according to the grading system.  

 

Results  

The literature search and subsequent selection 

yielded five studies. The evidence summary will 

only be based on studies by satisfactory quality 

according to our grading system (based on Appendix 

2). We have however decided to include studies of 

inadequate quality in our discussion and therefore 

also provided a summary of these, accompanied by 

our criticism, hoping to highlight problems that 

should be taken into consideration when evaluating 

studies on WC and BP:  

 

Database Date Search query Limits Hits Eligible articles  

PubMed 12/03- 

2010 

(“weight fluctuation” OR “weight cycling” OR “weight 

cycle” OR “weight variability”) AND (hypertension OR 

hypertensive OR hypotension OR hypotensive OR 

“blood pressure” OR normotensive) AND (obese OR 

obesity OR overweight)  

Human 

studies 

Adults >19  

26 5 

FIGURE 1 FLOWCHART OF THE SELECTION PROCESS 

TABEL 1 DATABASE SEARCH 
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Anthropometric, metabolic, psychosocial, and 

dietary characteristics of overweight/obese 

postmenopausal women with a history of weight 

cycling: a MONET (Montreal Ottawa New Emerging 

Team) study (13) 2009 

 

Author: Irene Strychar et al.   

Study design: retrospective study with crossectional 

analysis 

 

Purpose and assessment: To assess the anthropometric, 

metabolic, psychosocial and dietary characteristics of 

overweight/obese postmenopausal women with a history 

of WC, defined as repeated dieting with weight losses of 

more than 10 kg. The categories within this history of 

weight loss were: never (0 times), low (1 time), 

moderate (2 to 3 times) or frequent (≥4 times).  

 

Study population/Participants: 121 inactive 

overweight/obese postmenopausal women.  

 

Result: Out of 121 women, 15.7%, 24.8%, 33.9% and 

25.6% were non-, low, moderate and frequent cyclers, 

respectively. There were no significant BP differences 

between the different weight-cycler groups. 

 

Critique: Alcohol intake, a possible confounder, was not 

taken into consideration. Cuffs for the obese were not 

used when measuring BP. Information about whether 

weight regain occurred after weight loss and the amount 

was not given.  

 

Evidence comment:  Sufficient quality 

 

Weight cycling and cardiovascular risk factors in 

obesity (14) 2004 

 

Author: S Graci et al.  

Study design: Cross-sectional study.  

 

Purpose and assessment: To establish the correlation 

between WC and cardiovascular risk factors in a group 

of obese individuals.  

 

Study population/Participants: 459 obese subjects – 340 

women and 119 men. The age range was between 19 

and 65 years, with body mass index scores between 30 

and 69.  

 

Result: There were no positive correlations between WC 

and BP, BMI and percent body fat in either sex after  

controlling for and BMI and age.  

 

Critique: Suggests a very large BMI range (highest BMI 

69 kg/m², lowest 30 kg/m²), the effect of which is 

unknown. The article fails to provide information about 

subject recruitment. Medication was not listed as an 

exclusion criterion, which could function as a 

confounding variable; the usage of medication was 

recorded but the information not presented. Only two 

physical conditions led to exclusion, and the effect of  
other illnesses on the study outcome was unknown. 

Sponsorship of the study was not revealed.  

 

Evidence comment: insufficient quality 

 

 Risk factors for hypertension in obese women. The 

role of weight cycling (12) 2000 

 

Author: MT Guagnano et al.     

Study design: Case-control study.  

 

Purpose and assessment: To examine significant factors 

related to the risk of hypertension among obese women, 

with and without a history of WC. The case group‟s 

history of weight loss was based upon the following 

criteria: five weight loss episodes within the past five 

years due to dieting, with a weight loss of ≥4.5 kg per 

episode.  

 

Study population/Participants: Of the 258 individuals in 

the study, 103 cases reported hypertension and 155 were 

normotensive. The participants were aged 25-64 years 

and exhibited clinical characteristics such as no family 

history of hypertension, non-smokers, normal lipidemic 

profiles and normal glucose values. Furthermore, none 

of the subjects was taking medication and they were 

overall healthy.  

 

Result: The risk of hypertension increases in subjects 

with a larger waist-to-hip ratio (WHR) and with a 

positive history of WC (OR 4.1%; 95% CI 2.4-6.9).  

 
Critique: The article fails to provide information about 

subject recruitment. The inclusion criterion regarding 

the BMI for obesity (≥28 kg/m²) is different from 

another study from the same period in time (15). A 

Mediterranean eating style was mentioned as an 

inclusion criterion, but not defined.  

Evidence comment: insufficient quality  

 



5  
 

 
Weight fluctuations could increase blood pressure 

in android obese women (15) 1999  

Author: MT Guagnano et al.  

Study design: Cross-sectional study.  

 

Purpose and assessment: A cross-sectional analysis 

was made between 96 weight-cycling android obese 

women and 96 non-weight-cycling android obese 

women, matched by age, BMI and WHR to assess any 

rises in BP (BP) levels in conjunction with WC.  

 

Study population/Participants: 192 android obese 

Caucasian women in total, of which 96 constituted the 

case group and 96 the control group. Aged between 20 

and 45 years old,  the participants were non-

menopausal, non-smokers, did not take any 

medication, had normal glucose values and were 

overall healthy.  

 

Result: SBP and DBP levels were notably higher 

within the weight-cycling group (147 +- 12/90 +- 8 

mmHg) compared to the non-weight-cycling group 

(125 +- 14/79 +-8 mmHg; P <0.001).  

 

Critique: The article failed to provide information 

about subject recruitment. The amount of weight 

regained was not presented in the text or tables. The 

subjects were not matched for diet and too little 

information about the study population‟s health status 

was offered. Routines for measuring BP were not 

described. The acceptable P-value was not stated in the 

text, and neither was the mean age of the participants. 

The conclusion was not based on the original 

hypothesis and was faulty. Overall, the article lacked 

information and sponsorship of the study was not 

revealed.  

 

Evidence comment: insufficient quality 

Weight cycling and cardiovascular risk factors in 

obese men and women (16) 1992 

Author: Robert W Jeffery et al.  

Study design: Cross-sectional study.  

 

Purpose and assessment: To determine the correlation 

between WC and cardiovascular risk factors such as 

BP in 101 obese men and 101 obese women.  

 

Study population/Participants: Included in the study 

were participants more than 13.6 kg but less than 31.8  

Kg overweight, between 25 and 45 years of age, non-

smokers with an alcoholic beverage intake of less than 

three a day. In addition, they had no special diet 

requirements, no food allergies, the ability to exercise, 

no present serious diseases and were not taking any 

prescription medications including oral contraceptives 

(OCs).  

Result: WC did not affect any of the cardiovascular 

risk factors studied.  

 

Critique: The study could only present weight cycles 

within the range of a lifetime. Alcohol intake varied 

from zero to three beverages a day, the effect of which 

on the results was unknown. The inclusion criterion for 

being overweight was based not upon BMI but weight 

in kilograms, excluding height. Participants had to be 

able to exercise, but no data was presented as to 

whether or what they did, or the amount. Information 

was not given as to whether weight regain occurred 

after weight loss and the amount. Cuffs for the obese 

were not used when measuring BP. A habitual diet was 

assessed through a food frequency questionnaire, but 

the outcome was not presented. Sponsorship of the 

study was not revealed. 

  

Evidence comment: insufficient quality 

Year Author Study design Study population Evidence grade 

Anthropometric, metabolic, psychosocial, and dietary characteristics of overweight/obese postmenopausal women 

with a history of weight cycling: a MONET (Montreal Ottawa New Emerging Team) study  

2009 Irene Strychar et al  Cross-sectional   121 W Adequate quality  

Weight cycling and cardiovascular risk factors in obesity 

2004 S Graci et al  Case-control 459 W & M Inadequate quality  

Risk factors for hypertension in obese women. The role of weight cycling  

20000 MT Guagnano et al  Case-control 258 W Inadequate quality 

Weight fluctuations could increase blood pressure in android obese women  

1999 MT Guagnano et al  Case-control 192 W Inadequate quality 

Weight cycling and cardiovascular risk factors in obese men and women  

1992 Jeffery RW et al Case control 202 W & M Inadequate quality 
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Evidence summary  
 

According to our grading system (based on 

Appendix 2) four (12, 14-16) of the studies were of 

inadequate quality and could therefore not be 

included in the evidence summary. There was only 

one study of adequate quality (13), which is not 

enough to arrive at any conclusions about evidence 

grade in relation to WC and BP in overweight and 

obese subjects. The two studies by Guagnano et al. 

found a positive correlation between WC and BP, 

but the remainder (13-14, 16) (including the one of 

adequate quality) did not have similar success in 

finding any evidence to support the hypothesis that 

WC increases BP.  

 

Discussion 
 

A wide array of problems overlap and complicate 

the process of studying WC and BP in 

epidemiological studies (11). The failure to 

comprehend these elements and the lack of control 

for confounding factors, together with inconsistency 

in defining a WC and BP measurement method, 

further lower the quality of the studies. We wish to 

discuss in detail some of the most important issues 

that influence the quality of the studies and the 

trustworthiness of the results, in the hope that this 

will shed some light on the problems we 

encountered trying to find an answer to our research 

question. It is also desirable to have a universal 

grading tool that can be used on all retrospective 

studies, as this would make grading results 

comparable and alleviate the process of analysing 

retrospective studies.   

Defining WC  

Perhaps the most obvious problem we encountered 

was the different ways in which WC is defined (11). 

There is no set definition on what is considered WC, 

although NIDDK (10) suggests that “WC is the 

repeated loss and regain of body weight... a small 

cycle may include loss and regain of 5 to 10 

pounds… in a large cycle, weight can change by 50 

pounds or more”. Some of the studies were written 

ten years prior to that document, and the definitions 

vary greatly. The following issues arise: should one 

use percentage of body weight or kilos lost? Grazi et 

al. (14) chose percentage of body weight lost, while 

Guagnano et al.‟s (12, 15) two studies focused on 

kilograms. Nevertheless, how much weight is 

required to consider any results relevant? Guagnano 

et al. used 4.5 kg as a cutoff (12, 15), but other 

studies such as the one by Strychar et al. (13) used 

10 kg. Using a weight loss criterion that is low 

increases the sensitivity of the research, but might 

wrongly categorise non-weight cyclers (NWC) as 

weight cyclers. A high cutoff presents the opposite 

problem, as weight cyclers who have lost less than 

the amount set can wrongly be categorised as NWC 

(11). The majority of the studies ask about weight 

loss only, and not weight regain. The definition of 

WC therefore changes, as weight does not 

necessarily fluctuate and „WC‟ episodes might 

merely be episodes of weight loss, without regain. 

Weight loss has been found to lower BP (9), which 

would affect the data obtained if weight loss only 

and weight loss with regain were not separated.  

After defining how weight loss should be measured, 

and by how much, we address the issue of deciding 

what should be considered an appropriate time for 

an episode. Do WC have to be within a set amount 

of time? This parameter can help differentiate 

between so-called crash dieting and more stable 

weight loss.  

A third important parameter is weight cycles within 

a set amount of time. How many weight cycles are 

required for the term WC to be used? To our 

surprise, some studies frequently mentioned in 

references only required one WC episode to 

categorise participants of the study as weight cyclers 

(17-19). Another problem we encountered was that 

the five analysed studies asked for weight cycles 

within the previous five years (12, 15), for weight 

cycles that occurred in adulthood (14) or for lifetime 

weight cycles (13, 16). Age would affect how many 

weight cycles one has had, as a higher age allows for 

more cycles. One study excluded from our review 

categorised a person as a weight cycler if re-entering 

a weight loss programme, regardless of losing any 

weight at the first attempt (20). In some studies, 

such as that based on the Nurses‟ Health study II 

(18), the subjects were divided further into severe 

and mild weight cyclers, based on the amount of 

weight lost and the number of cycles; however, 

because the subjects were not overweight and/or 

obese, the study was rendered ineligible. The 

„severity‟ of WC might affect the results, but 

defining it might be another problem. While some of 

the studies we analysed did categorise the 

participants in different WC categories (13-14), 

none of them calculated the combined effect of the 

number of weight cycles and the amount of weight 

lost.  

Study design and implementation  

The studies identified were all retrospective cohort 

studies, and to avoid confounding factors distorting 

the data, matching data was largely used. The 

drawbacks were the risk of under- or overmatching 

and the exclusion of too many people, which might 

mean that the results would not be relevant to the 

population that could actually benefit from the 

information. We were unable to estimate whether 

the matching was done correctly or if the sampling 

was undertaken in an acceptable way, as the articles 

left out that information, although we did suspect 

selection bias. For example, one study by Guagnano 

et al. (15) did not provide any information on how 

the subjects were recruited other than stating that 

they were outpatients receiving their first treatment 
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at an obesity clinic. How the subjects were recruited 

may have therefore influenced the results – 

increasing the risk for selection bias – as we could 

not be certain that the patients were not handpicked 

to provide a set of desired results (by matching WC 

women with hypertension with normotensive non-

weight cyclers). The second study by Guagnano et 

al. (12) did not explain the selection process either; 

rather, it indicated loosely that 258 participants were 

recruited from 640 subjects at the Obesity Clinical 

of Chieti University. What happened in between 

remains a mystery to the reader. The two studies 

completed by the Guagnano research team (12, 15) 

were the only two studies to report a positive 

association between WC and BP, but the lack of 

significant information leading up to this conclusion 

deemed both studies uninformative.  

BMI and weight 

The criteria for study participation varied between 

the studies, one of which was BMI. We chose to 

focus on overweight and obese subjects, and 

therefore excluded studies on non-overweight or 

non-obese subjects from our evaluation (or a 

mixture). The BMI figure in the study by Strychar et 

al.(13) was set at ≥ 27, in one Guagnano study (15) 

at ≥ 28 and in another at ≥ 30 (12). While the start of 

the BMI range did not differ greatly, the upper range 

„might‟ have. We use the word „might‟ because only 

one study gave us an upper BMI limit (14). The 

study by Graci et al. (14) set an upper limit of ≤69 

BMI, while Jeffery et al. (16) chose to set kilos 

overweight as the criteria and limit (>13.6 kg 

overweight but < 31.8kg). It is also worth 

mentioning that participants with hypertension, 

found in the study by Guagnano et al. from 2000 

(12), exhibited higher weight than the controls, with 

nearly twice as many with a 48-52 BMI. Weight 

gain is an independent risk factor for increased BP 

(8), so this unequal distribution might very well give 

false positive results. The study by Jeffery et al.(16) 

provided us with yet another definition problem – 

what should be considered overweight or obese? 

BMI is a standardised tool that uses height and 

weight to calculate an approximation of a person‟s 

weight on a scale. A BMI of >25 has been accepted 

as overweight and >30 as obese by WHO (1). 

Jeffery et al. (16) chose to use a different approach 

by selecting subjects between13.6 kg and 31.8 kg 

overweight. Using questions such as “Are you over 

13.6 kg overweight?” might give different and 

deceiving results, because different people will have 

different ideas about what constitutes their normal 

weight. Another problem is that height was not 

taken into consideration, the effect of which is 

unknown.  

Alcohol 

There is no doubt that planning a study requires 

skilful and meticulous work and that there are many 

things to take into consideration, one of which is 

alcohol. The majority of the eligible studies such as 

the three Italian studies (12, 14-15) and the study by 

Strychar et al. (13) did not ask for alcohol intake. 

There was, in fact, only one study that allowed up to 

three alcoholic beverages a day (16).According to a 

systematic review carried out by L. Chen et al. (21), 

alcohol affects BP and the risk of hypertension, 

which indicates that the eligible five articles omitted 

one very crucial variable. 

Stable weight prior to start 

Four of the studies required the subjects to be 

weight-stable for four months (12, 15) one month 

(14) and three weeks (13) prior to the „start‟, while 

one study did not mention this inclusion criterion at 

all (16). The effect of this is unknown, but we 

hypothesise that subjects not weight-stable could be 

in a weight cycle or have a subclinical disease. If 

true, both aspects could affect the results.  

Gender 

Most of the studies found on this subject focused on 

women, while only two out of the five studies 

included men. Gender differences might affect the 

results, because women have in general a higher 

tendency for weight loss attempts (22). Therefore, 

the effect of WC on women should be studied 

separately from men. Men in all ethnicity groups 

have a higher mean SBP and DBP than women and 

hypertension is more prevalent in men through 

middle age (23). 

Fat distribution 

Fat distribution is believed by Guagnano et al. (12, 

15) to influence the risk of developing hypertension 

in women. Central obesity or android body type 

were believed by the research team to be hazardous, 

measured by the WHR. BMI is considered a crude 

measurement by some (24), who also recognise that 

waist circumference, waist hip ratio and body 

weight play an important role in developing high BP 

(24-26). The question is how do waist circumference 

and waist hip ratio influence the results?  

Menopause and oral contraceptives   

Menopause is considered a risk factor for 

hypertension because of a decline in oestrogen 

levels, which leads to a subsequent rise in BP levels. 

The mechanism, however, is somewhat unknown 

(27).  

 

Our eligible studies showed an inconsistent 

approach to factors that might affect the results. 

Menopause is believed to involve weight gain and 

an increased BP (28); therefore, we were surprised 

to see that the studies took such different 

approaches, if any at all. The study by Strychar et al. 

(13), for instance, chose to include postmenopausal 

women only, while two alternative studies set an 

inclusion criterion of 25-45 years old, possibly only 

including female study participants that had not 
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reached menopause (15-16).One of Guagnano‟s two 

studies (12) mentioned menstrual history without 

discussing it further, even though over 20% of the 

participants had reached menopause. In the same 

study, there was an age difference between the case 

and control groups, as well as differences in weight 

and menstrual history. This would undoubtedly 

influence the results. 

 

Oral contraceptives used in hormone replacement 

therapy (HRT) in postmenopausal women can either 

stabilise or lower the BP (29). In our chosen five 

studies, different degrees of importance were given 

to this concern. One article disregarded OCs, but did 

reveal the use of medication (14). Two studies 

carried out by the same research team established 

within the inclusion criteria that the study 

population was not taking any medication (12, 15). 

In the study by Ryckar et al. (13), OCs were an 

exclusion criterion. The final study excluded people 

if they took prescription medication and OCs (16).  

Exercise /physical activity  

Exercise is believed to have a lowering effect on BP, 

although how significant the effect might be is 

debated (30-32). Our opinion is that exercise should 

be taken into account, as the combined effect of WC 

and exercise – or the lack thereof – was unidentified. 

While the study by Strychar et al. (13) required the 

participants to be sedentary (<2 h/week of structured 

exercise), Guagno et al. divided the subjects into 

low and moderate activity levels in one study (12) 

and used matching in the other (15). Jeffery et al. 

(16) required the subjects to “be able to exercise” 

(not elaborating any further), while Graci et al. (14) 

did not mention exercise in any form whatsoever.  

Socioeconomic status 

In developed countries, socioeconomic status is 

believed to inversely influence BP (33). The effect 

on obesity and weight is controversial, and its role 

on WC unanswered. None of the five studies 

considered socioeconomic status when looking for 

confounders, except for the study by Strychar et al. 

(13), which found no correlation.  

Age 

The various studies presented a wide age range both 

within the studies and the five studies combined: 25-

64 (12), 19-65 (14), 25-45 (16), with a mean age of 

58 years (SD=5 years) (13), and 20-45 (15). In the 

case control study executed by Guagnano et al. (12), 

there was an existing difference in age between the 

case group and the control group, which was 

remarkable because the two groups were meant to 

have the same characteristics exclusive of BP. The 

control group had a lower age range and there were 

28% more women in the age group 55-64 years 

among the cases than in the controls. The 

relationship between age and BP was established 

(27-28), but it was peculiar that the articles chose 

such different age ranges. 

Smoking 

Non-smokers were used as an inclusion criterion in 

four of our studies (12-13, 15-16), but not even 

considered in the final study (14). Numerous studies 

have examined the correlation between smoking and 

cardiovascular diseases, so since hypertension is a 

risk factor for cardiovascular diseases it should have 

been of the outmost importance to clearly define 

non-smoking as an inclusion criterion (34). 

Salt and fat on blood pressure 

In most of the studies, diet-related confounders were 

taken into consideration; however, this focus was 

minimal since there was no follow-up on the 

information retrieved. The information, whether of 

statistical relevance or not, was not presented. 

 

Salt and fat, in particular saturated fat, were alleged 

to have an increasing effect on BP (35). Guagnano 

et al. (12) included only subjects with a 

Mediterranean eating style in the study, but did not 

elaborated on this point any further. Jeffery et al. 

(16) chose to use a food frequency questionnaire, 

but the results were not presented. In the same study, 

inclusion criteria such as no special diets and no 

existing allergies to food were found, but since the 

retrieved information was not presented the effort in 

obtaining diet-related confounders was futile. The 

study by Strychar et al. (13) presented an impressive 

– at least in comparison with the other studies – 

approach to the association between nutrient intake 

and WC. The information could have been presented 

in a better or more detailed manner, although salt 

was not mentioned. Guagnano et al. (15) and Graci 

et al. (14) chose approaches that did not take into 

account any diet-related confounding variables. 

Weight measurements  

WC studies are usually long and require a protracted 

follow-up if the prospective study requires access to 

past information dating quite a few years back. A 

problem here is that all of the studies we examined 

were retrospective and therefore there were only a 

few ways to obtain essential information. We 

hypothesise that most people seek medical 

assistance in ill health, and therefore it can be hard 

to use medical journals to find episodes of WC. The 

second alternative, and the one most used,  would be 

to ask subjects to recall episodes of intended weight 

loss (and regain in some cases). Nevertheless, how 

reliable is self-reported weight loss or gain? 

According to Guagnano et al., “… the ability of the 

patients to remember changes in their body weight 

was surprisingly accurate” (15) . However, 

according to a systematic review of “direct versus 

self-report measures for assessing height, weight and 

body mass index”, there are trends of under-

reporting for both weight and BMI and over-
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reporting for height, even though variations can be 

seen in women and men (36). Another question is 

whether the weight was measured (and how) or just 

estimated. It would have been of great help if the 

studies had provided information on how they 

obtained information from the subjects and, if 

through interviews, how this was achieved.  

Intended/unintended weight loss  

A common problem seen in studies that examine the 

effect of WC is the failure to distinguish intended 

weight loss from unintended weight loss (6). 

Diseases that present no symptoms in the early 

stages, or only very mild symptoms, might affect 

both weight and BP and, in this way, affect the 

results. Unintended weight loss can be interpreted as 

intended by a person if the person happens to be on 

a diet at that particular time. Subjects might be 

unable to distinguish the two from each other, thus 

labelling the explanation for weight loss incorrectly, 

as both intentional and unintentional weight loss 

might have almost the same prevalence (37).  

Blood pressure 

The methods used to measure BP varied across the 

different studies. In Graci et al.‟s (14) study, BP was 

measured on the left arm on two consecutive 

mornings after five minutes of rest lying down. Out 

of the two readings, the lowest one was used. Only 

one of the two studies by Guagnano et al. described 

the method used to measure BP (12), which was 

measured at one-minute intervals, three times after 

10 minutes rest, and the mean was used. In the study 

by Jeffery et al. (16), BP was measured on three 

occasions, separated by between 7 and 45 days, and 

in a sitting position. The study by Strychar et al. (13) 

also used the sitting position after 10 minutes of rest, 

but four out of the five readings were used and 

averaged. The type of instrument used to measure 

BP also varied: a standard mercury 

sphygmomanometer (14), random-zero 

sphygmomanometer (12, 16) and a Dinamap 

automatic machine (13). Mercury-based unit, 

aneroid unit (mercury-free) and digital unit (with 

manual or automatic inflation) results differed (38), 

some overestimating and some underestimating SBP 

and/or DBP. The postural position and arm position 

also influenced the accuracy of the readings (39-41). 

The resting time necessary to obtain the most 

accurate results was also uncertain (42).Only the 

two studies by Guagnano et al. mentioned using 

cuffs adjusted for arms of larger circumference, 

instead of the standard size cuff which can give 

higher readings in obese subjects (43). The different 

methods used to measure BP in regards to posture 

position, resting time, cuff size and the devices used 

(and whether trained personal did the readings or 

not) meant that there were certainly opportunities for 

consistency errors (38), and further complicated a 

possible comparison across the studies.  

Statistics – weight cycling indices 

The purpose of this review article was not to discuss 

the statistical methods used in these studies; 

nonetheless, we noticed that different weight 

variability indices were used, which caused 

difficulties when comparing results across studies.  

The study by Strychar et al. (13), for instance, used 

predetermined weight cycle categories (number of 

cycles) that the subject could choose between (zero, 

one, two to three and four or more). Jeffery et al. 

(16) used one to two times, three to five times, six to 

nine times or more than nine times. Graci et al. (14) 

divided the subjects into weight cycle categories, but 

they were not predetermined and the subject was 

asked how many dieting attempts or weight loss 

episodes they had experienced. Graci et al. (14) 

presented the results in categories of zero, three or 

more or five or more episodes. Jeffery et al. used 

quartiles to present the results, while Guagnano et 

al. (12, 15) classified the subjects as either NWCs or 

weight cyclers (NWC/ WC), requiring a minimum 

of 4.5 kg weight loss five times over the last five 

years, to be a weight cycler. As discussed earlier, 

this can put weight cyclers that do not meet the 

criteria in the non-WC category, therefore 

questioning the value of the results.  The WC index 

(WCI), or max body weight fluctuation, is the 

difference between the lowest and highest BMI of 

the subject, and was used in three studies (12, 15-

16). WCI might only be able to detect large 

fluctuations in weight, and not necessarily WC 

defined as weight loss and regain, as it might 

indicate weight gain only – which is known to raise 

BP (3). 

 

The use of different weight variability indices across 

the studies complicated the interpretation of the 

results, and although the studies claimed to use a 

variety of indices the raw numbers were not always 

made available to the reader prior to the statistical 

calculations. With this in mind, we could not help 

but wonder if only preferred results were shown. 

The studies failed to explain why one weight 

variability index was preferred over another, 

although the studies frequently referred to one 

another.  

Animal studies 

Since animal studies were referred to in most of our 

eligible human studies, we believe that there is vital 

to place emphasis on what transpired when we 

undertook another search with the search words 

“WC” and “BP”. Out of nine studies, four were on 

the topic of BP and WC (44-47).  Only one study 

out of four presented a positive outcome confirming 

the hypothesis that WC increases BP. This particular 

article stated that there are existing “… 

cardiovascular consequences that are potentially 

harmful to health.” Furthermore, the authors, P. 

Ernberger et al., state that “WC in genetically obese 

rats leads to harmful long-term physiological 
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consequences… and elevating blood pressure” (45). 

The remaining articles claimed that WC does not 

increase the risk of hypertension. Three out of four 

animal studies represented a non-existing correlation 

between WC and BP.  

 

 

 

Conclusion  
Taking all of the above information in mind, we can 

conclude that available studies on the topics of WC 

and BP in overweight and obese subjects may not 

act as the bases for conclusions, until new studies of 

a higher calibre are published and evaluated. The 

effect of WC on BP in overweight and obese 

subjects, if any, is therefore unknown.  
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Appendix 1  
Titel: 

Författare:       Publiceringsår: 

 

BMI:  Ålder:  Kön:   Hälsa:    Hälsohistoria/genetik:  

 

Jojo-bantning kategorier:      Viktförlustepisoder per ….. år / □ livstid   

□Vikt mätt      □Vikt uppgiven   Studiens längd: 

□ Medveten viktförlust   □ Omedveten viktförlust 

Graviditet............................  Sjukdom…………………….. Förväxlingsfaktorer: 

 

Vilken var interventionen eller expositionen? 

……………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………. 

Vilka viktiga eller kritiska effektmått redovisas? 

……………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………. 

Beskriv studiedesignen 

……………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………. 

Beskriv studiepopulationen 

……………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………. 

Vilka är huvudresultaten? 

……………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………. 

 

Intern validitet 

Rekryterades kohorten på ett acceptabelt sätt? (Finns selektionsbias? Är kohorten representativ för en definerad 

population? Är det något speciellt med kohorten? Inkluderades alla som borde ha inkluderats?)  

□ Ja  □ Kan ej värderas  □ Nej 

………………………………………………………………………………………………… 

Vilka grupper jämförs?  

……………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………. 

Är det en kliniskt relevant kontrollgrupp? Vilka potentiella selektionsbias finns? (Finns betydelsefulla skillnader 

i gruppernas egenskaper såsom ålder, förekomst av sjukdomar, sociala faktorer mm som skulle kunna tänkas 

påverka resultatet? Detta kallas selektionsbias.) 

□ Ja  □ Kan ej värderas  □ Nej 

……………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………. 

Mättes interventionen/exponeringen adekvat? (Finns risk för mät- eller klassifikationsbias? Användes objektiva 

eller subjektiva metoder? Var metoderna validerade? Användes samma metoder på alla deltagare för att gruppera 

till interventions- respektive kontrollgrupp?) 

□ Ja  □ Kan ej värderas  □ Nej 

……………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………. 

Mättes utfallet i de kritiska eller viktiga effektmåtten på ett adekvat sätt? (se ovan) 

□ Ja  □ Kan ej värderas  □ Nej 

……………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………. 

Har författarna identifierat alla viktiga confounders? (Confounders är variabler/karakteristika som 

påverkar utfallet i effektmåtten och vars distribution över grupperna samtidigt skiljer sig åt) 

□ Ja  □ Kan ej värderas  □ Nej 

Lista viktiga möjliga confounders som ej har studerats: 

…………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………. 

Finns det information om hur förekomsten av confounders skiljer sig åt mellan grupperna? (Tips – kolla Table 1  

□ Ja  □ Kan ej värderas  □ Nej 
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Appendix 2 

Found online att: http://www.ltu.se/lib/sunderbyn/d24896/1.50548 

Section 3 Kritisk granskning av de vetenskapliga resultaten, SBU:s granskningsmall  

 

First author_____________________________________________________________ 
 
Title:__________________________________________________________________ 
 
Journal________________________________________________________________ 
 
Year:____________________ 
 
Volume:__________________ 
 
Issue:____________________ 
 
 
First page:________________ 
 
 
Last Page:________________ 
 
 

1.    Type of study 
 

RCT  ú  Section A   
Controlled trial without randomization ú  Section B Observational 

cohort study ú  Section B   
Case-control study ú  Section C  
Cross-sectional study (exposure and outcome measured simultaneously) ú  Section C   
Case series Case report   
Ecological study  
Other__________________________________________________  

 
 

2. Type of report  

 

Full paper in peer reviewed journal   
Full paper in book or other type of report  

Abbreviated paper in meeting proceedings or similar publication Abstract only  

Other__________________________________________________  
 

 
3. Language  

 
English   
Scandinavian German  

French  

Other ___________________________________________________  
 
 
 

Sektion A 2-6 
Sektion B 7-11 
Sektion C 12-18 
Sektion D 19-20 

http://www.ltu.se/lib/sunderbyn/d24896/1.50548
http://www.sahlgrenska.se/upload/SU/HTA-centrum/Olles_granskningsmall_A_E.pdf%20IT.pdf?epslanguage=sv
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Sektion E 21-22 
 
 
 
 

 

 

Section C (case-control or cross-sectional studies) 

 
External validity 
 
Short form answer: 

Clear external validity (0) 

Probable external validity (1)   
Uncertain external validity (3)  
External validity cannot be assessed (5)  

 
If uncertain, answer questions under Item 1. Otherwise go to Internal validity (after Item 1) 

 
1. Type of cases studied  

a.    Was there an acceptable definition of the outcome (that rendered subjects   
case/control status)?  

Yes = 0 
No = 2 

 
b. Did the studied cases correspond to cases in the population to which the investigators 

wished to generalize their findings?  
Yes = 0  
Yes, probably = 1 No, 

probably not = 2   
No, definitely not = 3  

 
Total sum of section 1:  
0 = Clear external validity 
1 = Probable external validity 
2-3 = Uncertain external validity 
Ó 4 = External validity cannot be assessed 

 
Internal validity 

 
Short form answer: 

Excellent internal validity (0) 

Good internal validity (1)   
Acceptable internal validity (2) 

Uncertain internal validity (4)  
Uninformative due to flawed internal validity (10)  

 
If uncertain, answer questions under Items 2-6.  
Otherwise go to Precision (after Item 6) 

 
 
2. Study base (NOTE, not relevant to cross-sectional studies; if so, skip 2-3)  

 

The study base is defined as the group of people [the “virtual cohort”] who – if they 

developed the outcome condition – would necessarily have become cases in the study.  
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a. Was the study base (the “virtual cohort” [a defined source population followed for a defined 

time period] that generated the cases) well defined (geographically, age-wise,  

gender, other characteristics)?  
Yes, quite clear (e.g., an already established cohort, or definition through an 

existing, well-functioning population register) = 0   
Yes, reasonably (e.g., hospital-based study with strict catchment areas and no 

important selections of cases or controls) = 1  
Yes, probably (e.g., hospital-based study without clear catchment areas, and/or 
inability to rule out some less important selection among cases and/or controls; 

control selection via random digit dialing or through neighbourhood controls 

whereupon some minor mismatch [for instance socioeconomic] between cases and 

controls might have occurred) = 2   
No, it is impossible to tell if the cases and controls come from the same study 

base and if there are important selection mechanisms for either of these 

categories = 4  
 

b.    Are the cases representative of all cases in the study base?  
Yes, they represent all or virtually all new (incident) cases of the outcome that 

occurred in the study base = 0  
Yes, although it is difficult to tell if they represent all cases, there is no reason to 

suspect that they are unrepresentative of all cases in the study base = 1  
Yes, they represent prevalent cases in the study base, but there is no reason to 

suspect that they are unrepresentative = 1   
No, there are reasons to suspect that they are unrepresentative of all cases in the 

study base = 3  
No, definitely unrepresentative ò study is deemed uninformative, excluded 

 
c. Do the control subjects come from the very same study base as the cases? Yes, 

definitely = 0  

Yes, probably = 1 

Uncertain = 3  

Probably not = 4  

No, definitely not ò study is deemed uninformative, excluded  
 

d. Were the control subjects representative of the entire study base?   
Yes, they were selected randomly from a defined sampling frame (note that 

stratified random sampling in order to achieve frequency matching is 

acceptable) = 0   
Yes, probably, but they were selected in some other way = 1 

Uncertain = 3   
Probably not = 4  
No, the probability of being selected as control is linked to the subjects‟ 

exposure status ò study is deemed uninformative, excluded  
 
3. Non-participation   

a. Were all eligible cases occurring in the study base identified and enumerated?  

Yes = 0  

Yes, probably = 1  

No = 3  
 

b. What was the participation rate among all eligible cases?   
Ó 90% = 0  

80-89% = 1  

70-79% = 2  

60-69% = 3 
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 50-59% = 4   
<50% ò study is deemed uninformative, excluded  
Proportion not stated ò study is deemed uninformative, excluded  

 

c. Was anything done to insure that major selection bias was not introduced through non-

participation among cases?  
Not needed because participation among cases was >80% = 0 
Participation Ò 80%, but authors provide data about non-participants that seem to 

rule out important selection bias = -1 (subtract from sum)  
Participation Ò 80%, and no data is given about non-participants = 0 d. 

What was the participation rate among all selected controls? 

Ó 90% = 0 80-

89% = 1 70-

79% = 2 60-

69% = 3 50-

59% = 4   
<50% ò study is deemed uninformative, excluded  
Proportion not stated ò study is deemed uninformative, excluded  

 
e. Was anything done to insure that major selection bias was not introduced through 

non-participation among controls?   
Not needed because participation among controls was >80% = 0   
Participation Ò 80%, but authors provide data about non-participants that seem to 
rule out important selection bias = -1 (subtract from sum)   
Participation Ò 80%, and no data is given about non-participants = 0  

 
4. Participation in cross-sectional study (skip if regular case-control study)   

Ó 90% = 0 80-

89% = 1 70-

79% = 2 60-

69% = 3 50-

59% = 4   
<50% ò study is deemed uninformative, excluded  

Proportion not stated ò study is deemed uninformative, excluded  
 
5. Exposure assessment  

 
a.    How was exposure information collected?  

From existing databases with data obtained before cases developed outcome = 0 

Face-to-face or telephone interviews with interviewers blinded to case/control   
status = 0  
Face-to-face or telephone interviews where interviewers were aware of 

case/control status = 1  
Postal questionnaire = 2  
Other ways or not stated = 3  

 
b. Use of substitute responders  

c. No = 0   
Ò20%=1 

>20% = 3  
 

d. Are there good reasons to suspect biased recall (i.e., cases remember/report exposures 

systematically different compared to controls)  

No = 0   
No, probably not = 1 
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Uncertain = 2  
Yes, recall bias likely = 4  
Yes, high probability of recall bias ò study is deemed uninformative, excluded  

 
6. Confounding  

 
a. Did the investigators consider all important potential confounding factors (potential 

confounding factors = factors that are independent causes of / risk factors for / protective 

factors against the outcome, AND not a link in the causal chain between the studied 

exposure and the outcome)?   
Yes = 0   
Probably = 1  

No = 3   
No data given = 4  

 
b. Were the relevant confounding factors satisfactorily measured / recorded? 

c.  Yes = 0  

Yes, with minor criticism = 1  

No = 3  
 

d. Were attempts in the study design or analysis to identify and handle confounding 

factors (e.g., through matching, restriction, stratified analyses, or multivariate  

modelling)?  
Yes, adequately = 0   
Yes, but not sufficiently = 2  
No ò study is deemed uninformative, excluded  

 
7. Ascertainment / detection bias  

 
a. Was there any reason to believe that there was important ascertainment / detection bias 

(e.g., exposure linked to smoking, and smoking, in turn, linked to higher  

 frequency of health care visits, and thus a more intense surveillance)? 
 Yes = 2 

 No = 0 

8. Rare disease assumption 

 a.    Was the rare disease assumption fulfilled (the outcome affected less than 10% of the 
 population in the study base)? 
 Yes = 0 
 Unknown = 1 

 No or probably not = 3 (effects are likely exaggerated!) 

9. Analysis 
 

a.    Was there a prior hypothesis?  
Yes = 0  
No (or not mentioned in the report) = 1  

 
 

b. Was the statistical method adequate? Yes = 0  
No = 3 

 
Total sum of Items 2-9 (internal validity) – CASE-CONTROL STUDY: 0-2= Excellent internal 
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validity  
3-4 = Good internal validity 
5-7 = Acceptable internal validity 
8-10 = Uncertain internal validity 
Ó 11 = Uninformative due to flawed internal validity 
 
Total sum of Items 2-9 (internal validity) – CROSS-SECTIONAL STUDY: 0-1= Excellent internal 

validity  
2-3 = Good internal validity 
4-5 = Acceptable internal validity 
6-8 = Uncertain internal validity 
Ó 9 = Uninformative due to flawed internal validity 
 
Precision 
 
Short form answer: 
 

Premeditated and sufficient study size (0) Sample size of uncertain 

adequacy (2) Probably underpowered study (4)  
 

If uncertain, answer questions under Items 10-11 
 

10. Smallest clinically relevant effect  

a. Was the smallest clinically relevant effect defined? Yes = 0  

No = 1  

b. Was the stated smallest clinically relevant effect reasonable? Yes = 0   
No = 1  

Not defined = 0 (scored under 10a)  
 
11. Study power  

a. Were the deliberations behind the sample size decision clearly described? Yes = 0   
No = 2  

 
b. What was the power to detect a reasonably-sized smallest clinically relevant effect? Not 

stated because there was a strong and statistically significant effect = 0  

Ó 90% = 0 80-89% 

= 1 70-79% = 2 

<70% = 3   
Not stated despite a non-significant finding = 4  

 
Total sum of Items 10-11 (precision)  
0-1 = Premeditated and sufficient study size 
2-3 = Sample size of uncertain adequacy  

Ó 4 = Probably underpowered study 

 


