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Abstract
Objective: Improving diet quality is a key factor for promoting population health.
Social norms can support or undermine these efforts. The present study aimed to
investigate the relationship between seasonal variation in food purchases
and BMI.
Design: The study population comprises members of a South African health
promotion programme. Data come from scanner data of food purchases by
400 000 enrolled households at supermarkets and repeated individual surveys
(about 500 000 participants) between 2009 and 2013.
Results: Members in the health promotion programme spent 16·7% of total food
expenditure on nutritionally undesirable foods (sugar-sweetened beverages,
candy, ice cream, etc.) and 24·7% on healthy foods (fruit/vegetables, whole
grains, non-fat dairy, etc.). Fruits and vegetables accounted for 13·5% of purchases
(half of all healthy food spending). Yet there were pronounced seasonal
variations, with December being the peak month for unhealthy food purchases,
which were 40% higher than in January. This holiday peak was associated with
short-term weight gain, but average body mass did not revert to pre-holiday levels.
From 2009 to 2013, respondents gained about 0·13 BMI units per year (0·43 kg for
men, 0·30 for women). From November to January alone, the increase was 0·1
BMI units for men (0·35 kg) and 0·8BMI units for women (0·20 kg).
Conclusions: Purchases of nutritionally undesirable foods peak in December and
are accompanied by weight gain from November to January. Despite weight loss
after January, the November to January weight gain accounts for 60–70% of the
annual gain.
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Improving diet quality is a key factor to promoting
population health. There is ample evidence that social
norms about eating and other people’s behaviour have a
powerful effect on both food choice and amounts
consumed(1,2). Even information about eating norms
influences choice and quantity of food eaten(3). Social
norms can support or undermine individual intentions and
the end-of-year holidays are believed to be a contributor
to excess weight gain.

The present study analyses food purchases using
supermarket scanner data for about 400 000 South African
households and individual surveys from about 500 000
individuals between 2009 and 2013 to study the relation-
ship between seasonality in food purchases and BMI.

Although conventional wisdom suggests that holiday
weight gain is a ubiquitous phenomenon, the public
health relevance is not clear because hard evidence is
surprisingly sparse and comes primarily from small-scale

studies in the USA(4). The most widely cited study had 163
participants, almost all employees of the US National
Institutes of Health(5). Average weight gain among adults
during the period between mid-November and mid-
January tends to be about 0·5 kg(5–7). While this is far
less than some of the more spectacular claims found in
media reports, such a seasonal effect could account for a
large proportion of the average annual body weight gain
among US adults that has contributed to the ‘obesity
epidemic’(5). A recent US study analysed food shopping of
200 households over a period of 7 months(8). It found a
15% increase in household food expenditure during the
November/December period and over July 2010, with
75% of that increase accounted for by less healthy items(8).
In January, sales of healthy foods increased by 30%
compared with the holiday season.

It is unclear whether a similar effect occurs in South
Africa, which experiences the southern hemisphere
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summer in December and not winter. Shephard and Aoyagi
have postulated that evolutionary responses to shorter days
and colder temperatures may be responsible for seasonal
weight changes, including a biologically mediated decrease
in physical activity to reduce energy expenditure(9). On the
other hand, seasonality could be a social phenomenon
independent of climate. Documenting increased unhealthy
food purchases in South Africa in December, followed by
weight gain, would point to social rather than biological
reasons for behaviours that are counterproductive to public
health in a modern environment.

According to the 2012 South African National Health
and Nutrition Examination Survey, 28% of South Africans
were obese and 23% overweight(10). The rates of obesity
were highest among whites and high-income groups.
Herein we study a population of South Africans with
private health insurance. All study participants are enrolled
in a health promotion programme for which they pay an
additional monthly fee, but one of the programme benefits
is the HealthyFood benefit which offers a rebate of
between 10 and 25% on purchases of healthy foods from
a national supermarket chain.

Methods

Study population and setting
The study population comprises members of the
Discovery Health medical plan who are also enrolled in
the supplemental Vitality health promotion programme.
Discovery Health is the largest health insurer in South
Africa, with about a third of the market, but private health
insurance is not common. South Africa has a divided health
system, with private voluntary insurance schemes covering
about 16% of the population while the majority of the
uninsured receive care in a tax-funded public system(11).

The Vitality health promotion programme provides a
HealthyFood benefit that offers a rebate of 10 to 25% on
selected ‘healthy’ foods(12). During the study period, that
rebate was available at approximately 400 supermarkets of
the Pick n Pay chain; the number of participating super-
markets has since doubled. The rebate is capped at a
maximum monthly purchase amount of R4000 (South
African Rand; approximately $US 480) per household.
Although the rebate applies only to some foods, our data
include all purchases at the Pick n Pay supermarket chain
by Vitality households participating in the HealthyFood
programme. The data do not include food purchases at
restaurants or other types of stores.

Food items eligible for the rebate programme are based
on South African, US and other international dietary
guidelines on healthy nutrition and were selected by a
panel of nutritionists, physicians and behavioural scien-
tists. Fruits, vegetables, fat-free dairy, lean meats, legumes,
unsalted nuts and wholegrain products are included in the
list of healthy foods. The complete list of eligible items

(over 6000) is available on the insurer’s website and
distributed as brochures to programme participants.

At the opposite spectrum are foods that are high in
saturated fats, trans-fatty acids, added sugar, salt or refined
starch. These were classified by the panel as nutritionally
undesirable. This ‘unhealthy’ food group includes sweets,
chocolates, ice cream, sugary foods, chips, sugar-sweetened
beverages and fried items. Among all shoppers, healthy and
unhealthy foods account for roughly 20% each, but among
participants in the HealthyFood benefit the ratio is closer to
25% healthy and 15% unhealthy purchases. All foods not
specifically classified as ‘healthy’ or ‘less desirable’, the
majority, are considered neutral and are neither encouraged
nor discouraged. ‘Neutral’ foods on the HealthyFood benefit
include white and brown bread, white rice, beef, mutton,
pork, full-cream dairy, condiments and seasonings, tinned
fruit, vegetables in syrup and salted nuts.

Measures
Purchases are collapsed into monthly observations,
resulting in a total of 7·9 million observations from about
400 000 households. This excludes months without any
recorded purchases, purchases that do not reflect house-
hold consumption (e.g. monthly food purchases over
R30 000) and administrative data-entry errors.

Vitality participants are also asked to complete an online
survey on health behaviours annually, with completion
rates at 17% of members in 2009 and 27% of members in
2013. During the study period 2009–2014, Vitality members
completed 1·4 million surveys. One dependent variable for
the present study is BMI, calculated from self-reported
height and weight from the survey. Excluding individuals
under 18 or over 75 years of age, missing data on height,
weight or extreme values (BMI below 16 or over 60kg/m2)
reduces the number to 1·3 million surveys, completed by
about 517 000 members. Although there are repeated
observations by the same person (on average 2·5; the sta-
tistical model includes an individual fixed effect to control
for this clustering), these data are best viewed as a repeated
cross-section with different respondents in each month.

Variable construction
The main dependent variables for food purchases are the
ratios of fruit/vegetables and nutritionally less desirable
foods to total food expenditure in a household. The list of
healthy foods, other than fruits and vegetables, was mod-
ified repeatedly during the study duration and so is not
consistently comparable over time; therefore we only show
fruit/vegetables and unhealthy items. The absolute
amounts per month are adjusted by the consumer price
index to correspond to real costs in December 2012(13).
We report food purchases in South African Rand. To
translate them into $US, the best approximation is pur-
chasing power parity rather than the exchange rate. The
purchasing power parity estimated by the Organisation for
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Economic Co-operation and Development for 2012 is 1:5
(i.e. R5 bought as much in South Africa as $US 1 in the USA).

The dependent variable for individual outcomes is BMI,
based on self-reported height and weight from the surveys.
There is a well-known tendency towards under-reporting
of weight and over-reporting of height, but this appears to
be a consistent bias without changes over time(14,15).
However, there is no validation specific for this population
of South Africans. Self-report has certainly more random
error than objective measurement, but this noise averages
out with large samples. We have no way to assess whether
certain people would be more or less likely to respond to a
survey in a particular month or whether the mean bias is
different from that in other populations or countries.

Statistical models
We use descriptive statistics and multiple regression ana-
lysis, adjusting standard errors for repeated observations.
In regression models, we use a household (for food
purchases) and an individual (for BMI) in a fixed-effects
method that deals with any selection biases due to a
household/individual-specific component (observable or
unobservable) as long as it is constant over time. The main
explanatory variable is calendar month (capturing season-
ality). A linear time trend corrects for a constant trend that is
not related to seasonality (highly significant for BMI
increase). In individual-level models, age and sex are used
as additional control variables. All statistical analyses are
conducted in the statistical software package STATA 13. We
mention statistical significance only when a comparison is
not significant at P< 0·001 (which in this large sample sizes
suggests a more questionable effect). Otherwise, all results
are statistically significant at P< 0·001.

Food purchases are long panel data in which the same
households appear in consecutive months, while BMI is
available in only the survey months (more a repeated
cross-section). As a consequence, we do not attempt to
merge those two data sets, but analyse them separately.

Ethics statement
The study uses existing data that were collected as routine
business operations. Data had been de-identified prior to
use for research purposes. The study was approved by
RAND’s Institutional Review Board and classified as exempt.

Results

Food purchases
Average household purchases from Pick n Pay super-
markets were R1500 per month in the study sample, or
about R18 000 per year in December 2012 prices. Even
though this does not include food purchased for home
consumption at other stores nor food away from, it is far
higher than the expenditure of the average South African

household, which spent approximately R12 200 total on
food and non-alcoholic beverages per year according to
the 2010/2011 Income and Expenditure Survey(16).

Figure 1 shows the breakdown of food purchases by
category. A little over 13% of food purchases were for
fruits and vegetables, with another 9% for other healthy
foods (such as non-fat dairy, lean meats, grains, legumes
and nuts). At the other extreme were foods with little
nutritional value, such a sugar-sweetened beverages (3%),
chocolates, candy and ice cream. Most food items were
classified as neutral.

This average over 5 years obscures a regular seasonal
trend. Like a consistent heartbeat, the percentage of food
expenditures on nutritionally less desirable foods peaked
every December, followed by a drop in January. Figure 2
shows the share of food purchases for unhealthy foods
and for fruits/vegetables as a share of total spending.

The holiday effect is even larger in absolute amounts
because total food spending was higher in December than
in January (by about R80). Absolute amounts were
adjusted for the consumer price index in each month and
a linear time trend. Purchases of unhealthy food peaked at
an average of R312 in December (the highest for the year),
compared with R262 in November and R221 in January.
Average fruit and vegetable purchases dropped from R219
in November to R206 in December and then increased to
R227 in January.

January had the highest spend for fruit and vegetables
for the year, although the lowest amount was in June at
R182. For unhealthy foods, spending in the highest month
(December) was 41% higher than in the lowest month
(January). For fruit and vegetables, the difference between
January and June was 20%.

BMI and weight
The average BMI over the study period was 27·2 kg/m2 for
men and 25·4 kg/m2 for women (without adjusting for age
or survey completion date). There was a significant time
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Fig. 1 Percentage of food expenditures by type of food among
supermarket purchases by health plan members in South
Africa, 2009–2014
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trend, but this increase did not happen consistently over
the year. Instead, a very substantial increase appeared to
occur from November to January. Table 1 gives a break-
down separately for men and women. The last column
gives the ratio of the average November–January change
to the average annual change and was calculated using
more precise regression coefficients rather than the
rounded values in columns 2 and 4. Men appeared to gain
a higher share of total excess weight in the holiday season
than women, although this is not a main finding. There
were similar, but not identical, changes for weight and
BMI (last column), which could be a consequence of other
changes in the population due to enrolment/disenrolment
that changes the height distribution as well or an indica-
tion of the noise inherent in the data.

Discussion

The present paper provides new data on the topic of
seasonal changes in eating behaviour and weight – the
first, we believe, for South Africa. Small annual weight
gains, well under 1 kg, have contributed to the high rates
of overweight and obesity worldwide, yet these gains may
be concentrated at particular time points. The most widely

cited papers suggest that holiday weight gain in the USA is
responsible for half of the annual weight gain(5). We
confirm a similar result for South Africa. This is a notable
finding given the opposite climate pattern (summer, rather
than winter as in the northern hemisphere), which points
to the importance of the social environment rather than
evolutionary responses to shorter days and colder tem-
peratures to increase stored energy.

This weight gain is preceded by increased food pur-
chases from supermarkets, in particular disproportionate
increases in purchases of foods that a panel of scientists has
classified as nutritionally less desirable. Understanding and
possibly changing the social norms defining eating and
food purchasing patterns over the holidays is important.
We observe a reversal in food purchases in January, com-
pared with December: fruit and vegetable purchases are
highest and unhealthy food purchases are lowest in Jan-
uary. This could reflect a ‘New Year’s resolution’ to begin a
healthy year, but such inconsistent diet behaviours tend to
be predictors of weight gain(17). One recent US study
reported higher-energy purchases to continue past the
holidays, but with a sample of 200 households observed for
a single season, this may not be a generalizable finding(8).

Robust norms about food consumption were shaped by
many centuries of food shortages. While each culture has
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Fig. 2 Share of unhealthy food purchases ( ) and fruit/vegetable purchases ( ) in total food expenditure by month, showing
that unhealthy food purchases peak in December, among supermarket purchases by health plan members in South Africa, 2009–2014

Table 1 Seasonality effects in BMI and weight among health plan members in South Africa, 2009–2014

Average
annual change SE

Average difference from
November to following January SE

Ratio of holiday change
to annual change

BMI (kg/m2), men 0·13 0·009 0·10 0·09 0·73
BMI (kg/m2), women 0·13 0·01 0·08 0·01 0·60
Weight (kg), men 0·44 0·03 0·35 0·03 0·79
Weight (kg), women 0·30 0·02 0·20 0·02 0·66

Repeated surveys of plan members (264 772 women and 252135 men). Self-reported height and weight. Fixed-effects regression including monthly indicator,
constant linear time trend, respondent age, age2 and sex.
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elaborate norms about food and eating behaviours, norms
about reciprocity sharing of food seem to be pervasive(18).
There are universal expectations that guests should be
offered food, ample food even, especially sweet and rich
foods that were historically scarce. ‘Pushing food’ is a sign
of a good host and declining the offer of food is often
considered socially inappropriate behaviour(19). Yet such
norms may be maladaptive in an economic environment
where food availability is no longer constrained. As the
worldwide obesity epidemic shows, no society has yet
developed social norms that deal with excessive food
intake.

Many policy interventions are focusing on ‘positive’
approaches or messages, such as increasing fruit and
vegetable consumption and increasing physical activity.
But an emphasis on reducing consumption of discre-
tionary kilojoules, particularly sugar-sweetened sodas and
salted snacks, may be a promising lever to reduce
overweight and obesity. The majority of adults exceed the
amount of recommended discretionary kilojoules for
energy balance. While increasing fruit and vegetable
consumption may be a laudable goal for other health
reasons, it is unlikely to be an effective tool for obesity
prevention(20). Overall energy intake must be appropriate
for weight maintenance and reduced for weight loss.

Pope and colleagues(8) propose several strategies that
may be useful in controlling the increased food purchasing
impulses during the US holiday season, but these
suggestions are just as applicable to South Africa. Pre-
determined shopping lists may deter impulsive purchasing
at the grocery store. Stepped-up advertisements and
promotions of soft drinks, candy and chocolates not only
lead to impulse purchases, but such advertisements and
promotions also change perceptions about what is normal
and expected; even just information about others’ eating
norms influences food choices(3). Helping shoppers
remember their purchasing patterns might be a good way
to help prevent December excesses. Visual cues that
divide shopping carts and baskets in half and encourage
the consumer to fill half the cart with high-nutrient items
may be one way to increase consumption of healthier
foods, while simultaneously restricting the number of ‘junk
food’ items purchased.

There are multiple limitations to our analysis, making
this a first data point for South Africa rather than a deter-
mination that holidays are behind South Africa’s obesity
epidemic. Our focus is on seasonal effects among shop-
pers at one supermarket chain; we have nothing to say
about long-term trends in food supply, relative prices, or
cross-sectional differences between sociodemographic
groups (food deserts, disparities). We relied on self-
reported measures of height and weight, which essentially
amount to repeated cross-sections. Measurement errors on
those variables are likely to be smaller among participants
in a health promotion programme than in a general
population, but random reporting errors are not a problem

with large samples, nor are the well-known self-response
biases as long as they remain constant. However, if
January respondents were systematically different (e.g.
responding in January because of perceived weight gain),
it would affect the conclusion and we have no way to test
this. Food purchases are objectively measured, but only at
participating stores and we have no data on meals bought
at restaurants or at competing stores. The biggest limitation
on food purchases is that only expenditures are available;
the data are not linkable to quantities and nutrition infor-
mation (kilojoules or nutrients). Unit price changes,
especially holiday discounts that are very common, could
affect kilojoules differently from purchase amounts, most
likely in the direction of exacerbating the effects we see.

The study population is not representative for South
Africa in several ways, including much higher average
income. Most importantly, they were all members in a
voluntary health promotion programme for which they
paid an additional monthly fee. We expect that this
population is far more aware of its health habits than the
average population in virtually any country and less
vulnerable to marketing of unhealthy foods. This group
spends a larger share of its food budget on healthy items
than other South African households with private health
insurance(12). Yet we see a pronounced increase in
unhealthy food purchases during December and an
annual peak in BMI even in this population.

Conclusion

The current analysis finds that unhealthy food spending is
highest in December, followed by a reversal in January.
The holiday season appears to lead to weight gain that
accounts for much of the annual weight gain and is not
completely offset by weight loss after January. These
findings support the need for increased focus on
interventions to address health habits during holidays,
when there appears to be a significant disruption in dietary
behaviour that may lead to disproportionate weight gain.
Successful interventions to improve diets during the holi-
days may be one component in the prevention of obesity.
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