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ABSTRACT
Background: The impact of lifestyle changes on cancer risk is yet to be elucidated. We investigated
this issue in the Swedish Women’s Lifestyle and Health Cohort Study.
Material and methods: We measured changes by comparing two questionnaires, filled in 1991/92
and 2003. We followed women for cancer from 2003 until 2012. We used Cox regression models to
assess the effect of changes in smoking, alcohol consumption, body mass index (BMI), physical activity
and a lifestyle score on the risk of lifestyle-related cancer. One point was added to the lifestyle score
for each of these: non-smoking, alcohol consumption �12 grams/day, BMI <25 kg/m2 and high level
of physical activity.
Results: We included 29,930 women. From 1991/92 to 2003, median age changed from 40.0 to
51.7 years, alcohol consumption from 2.5 to 4.7 grams/day, BMI from 22.7 to 24.5 kg/m2, proportion of
current smokers from 31.0 to 20.6% and women reporting high physical activity from 27.2 to 37.0%.
Women who quit smoking had lower risk of smoking-related cancers compared to women who con-
tinued (hazard ratio (HR) 0.74, 95% confidence interval (CI) 0.55–1.00). Women who reduced their
weight by more than 5%, compared to women with stable weight, had lower risk of breast cancer (HR
0.49, 95% CI 0.31–0.78). Among women with score of 0–2 in 1992/93, those who improved to 3-4 had
lower risk of lifestyle-related cancers compared to women who did not (HR 0.81, 95% CI 0.66–0.99).
Conclusions: Healthy lifestyle changes, particularly smoking cessation and weight reduction, were
associated with a decreased risk of cancer.
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Background

A healthy lifestyle is associated with a longer life expectancy
[1–3] and more life years without chronic diseases [4] com-
pared to an unhealthy lifestyle. Favourable factors include
non-smoking, adequate physical activity, normal body
weight, diet rich in vegetables, fruit and whole grains, and
no or low alcohol consumption [1–4]. It is well-known that
lifestyle factors are associated with the risk of cancer [5,6],
while less is known about the impact of changes in these
factors on the risk of cancer.

Smoking cessation has a well-established effect on reduc-
ing the risk of lung cancer [7]. There is evidence that increas-
ing physical activity level during adult life reduces cancer
mortality [8] and that improving the cardiorespiratory phys-
ical fitness reduces cancer risk and mortality [9]. When it
comes to breast cancer, body fatness is associated only with
the risk only in postmenopausal women [6]. Weight gain is
an established risk factor for postmenopausal breast cancer,
and there is highly suggestive evidence that it increases the
risk of endometrial cancer [10] and suggestive evidence for

increasing the risk of colorectal cancer [11]. On the other
hand, reduction in body weight has been reported to lower
the risk of breast cancer [12] and endometrial cancer [13].
There is evidence that increasing alcohol consumption
increases the risk of breast cancer [14], while cessation of
alcohol intake in adult age reduces the risk of head and neck
[15,16] and oesophageal cancers [17]. The effect of changes
in alcohol consumption on other cancer types is unclear,
possibly because of the required long-term follow-up [17,18].
The effect of dietary improvements on the risk of several
cancer types is uncertain, with verified evidence only for
ovarian cancer [19]. However, a randomised study showed
that a successful smoking cessation and dietary intervention
reduced the long-term risk of lifestyle-related cancers in mid-
dle-aged men at high risk for cancer [20].

Further evidence is required to establish the effect of life-
style changes on cancer risk and to support lifestyle recom-
mendations and interventions in primary health care. In the
Swedish Women’s Lifestyle and Health Cohort Study, women
reported on their health behaviour twice, with an interval of
12 years. In this study, we aimed at exploring if changes in
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smoking habits, alcohol consumption, body weight, physical
activity and a lifestyle score combining these four factors,
had an effect on their cancer risk.

Materials and methods

Participants

The Swedish Women’s Lifestyle and Health cohort and data
collection have been described in detail previously [21].
Briefly, 96,000 women aged 30–49 years were randomly
selected among residents in the Uppsala Health Care Region
in Sweden during 1991 and 1992. They were invited by mail
to fill in a baseline questionnaire and 49,259 (51.3%)
returned it. In 2003 a follow-up questionnaire was sent to
the 47,290 women still alive and residing in Sweden, and
34,402 (72.7%) returned it. After the exclusion of 1484 (4.3%)
women with a previous diagnosis of invasive cancer, and
2,988 (8.7%) women with missing information on changes in
any of the four lifestyle factors of interest described below,
we finally included 29,930 women. The date on which they
filled the follow-up questionnaire in 2003 represents the
baseline of our study. The study was approved by the
Swedish Data Inspection Board and the regional Ethical
Committee at Uppsala University, Sweden.

Exposure

We selected four lifestyle factors of interest: smoking status,
alcohol consumption, body mass index (BMI, kg/m2) and
physical activity. Smoking was assessed by questions on cur-
rent smoking status and the number of cigarettes smoked
daily during different periods preceding the time at filling in
the questionnaire. The questions on alcohol consumption
consisted of the number of units of each beverage type
(beer, wine and spirits) consumed per week or month which
was re-calculated into daily intake in grams. BMI was
assessed by questions on current body weight in kilograms
and height in centimetres. Physical activity was assessed by
asking the participant to state their activity level according
to a visual scale from 1 (very low) to 5 (very high) in the
1991/92 questionnaire and from 1 (very low) to 10 (very
high) in the 2003 questionnaire [21]. To measure changes in
each of those factors, we compared the information reported
by each woman in the two questionnaires, categorising each
lifestyle factor according to adherence vs. non-adherence to
health guidelines. For smoking, we compared the smoking
status: smoker vs. non-smoker. For alcohol consumption, we
compared the grams consumed per day (g/d): <12 g/d vs.
�12 g/d. For weight, we compared the BMI: <25 vs. �25 kg/
m2. We also analysed weight trends as weight gain/lost/
maintenance, using ±5% change from 1991/92 to 2003 as
cut-off values, as a change of this size is considered as clinic-
ally relevant [22]. The middle of the scale for physical activity
was marked with the word “normal”. It was not possible to
precisely categorise physical activity according to adherence
to health guidelines. We therefore first dichotomised the
scale into high physical activity level (i.e., more than normal)

and low to medium physical activity level (less than normal
or normal) and then compared the resulting variable
between the two questionnaires.

We calculated a lifestyle score, ranging from 0 to 4 points,
based on the four factors of interest. A point was added to
the score for each of these conditions: non-smoking, alcohol
consumption �12 g/d, BMI <25 kg/m2 and high physical
activity. Lifestyle was coded as bad, or unfavourable, if the
score was two or less, good, or favourable, if the score was
three or four.

Outcome

Women were followed for incident invasive cancer from the
date of the questionnaire at 2003 until the end of 2012.
Cancer cases were retrieved through linkage with the
Swedish Cancer Registry, which by law contains information
on essentially all malignant cancers diagnosed in Sweden
since 1958. In case of multiple cancers, only the first was
analysed. We investigated five lifestyle-related cancer sub-
groups, defined using the International Classification of
Diseases, Revision 7 (ICD7):

1. Smoking-related cancers: buccal cavity and pharynx
(codes 140–141, 143–148, salivary gland excluded), lar-
ynx (161) bronchus, trachea and lung (162), oesophagus
(150), stomach (151), colorectum (153–154), biliary pas-
sages and liver (155), pancreas (157), kidney (180), blad-
der and other urinary organs (181), cervix uteri (171);

2. Alcohol-related cancers: buccal cavity and pharynx
(codes 140–141, 143–148, salivary gland excluded), lar-
ynx (161), oesophagus (150), colorectum (153–154), bil-
iary passages and liver (155), breast (170);

3. BMI-related cancers: oesophagus (150), colorectum
(153–154), pancreas (157), breast (170), corpus uteri
(172), kidney (180), thyroid gland (194);

4. Physical activity-related cancers: colorectum (153–154),
breast (170);

5. Lifestyle-related cancers: combination of all cancers
listed above.

We defined those five cancer groups based on indications
from the International agency for research on cancer [23]
and the European prospective investigation into cancer and
nutrition cohort study [5]. With regard to single cancer types,
we analysed only breast cancer, as it was the only one with
a sufficient number of cases.

Statistical methods

Women were followed from the date of the questionnaire at
2003 until diagnosis of invasive cancer, emigration, death or
31 December 012, whichever occurred first. The data was
analysed in 2020. We used Cox regression models, with
attained age as the time scale, to assess the effect of
changes in lifestyle factors and lifestyle score on the risk of
lifestyle-related cancer. Proportionality was assessed with
Schoenfeld residuals. We reported hazard ratios (HR) with

828 E. BOTTERI ET AL.



95% Wald type confidence intervals (CI). To evaluate the
effect of lifestyle changes on cancer risk, we divided the
population in groups based on the information at 1991/92
and the 2003. The models included either all four lifestyle
factors simultaneously or the lifestyle score, and were
adjusted for educational level (categorical, �10/11–12/13–14
and >14 years) reported at the questionnaire at 1991/92 and
menopausal status (pre/post) reported at the questionnaire
at 2003. We also evaluated the potential confounding effect
of three conditions, reported at the questionnaire at 2003:
history of hypertension, history of increased levels of choles-
terol or triglyceride and current diagnosis of diabetes. Since
the average age at menopause in Sweden is 50 years [24],
we recoded any missing menopausal status as premeno-
pause for women up to 50 years, and postmenopause for
those older than 50. Among women who had an unfavour-
able lifestyle (score 0–2) in 1992/93, a subgroup analysis by
age was performed, according to the median age in 2003.
Interaction between age (�median/>median in the question-
naire at 2003) and each of the lifestyle changes (constant
unfavourable/improved to favourable) was evaluated enter-
ing an interaction term in the Cox model. Curves for the
cumulative incidence of lifestyle-related cancers were esti-
mated in a competing risk framework, where cancers unre-
lated to lifestyle were treated as competing events.

For lifestyle-related, alcohol-related, BMI-related and phys-
ical activity-related cancers, we performed an additional ana-
lysis where we censored women with breast cancer at cancer
diagnosis. All analyses were based on women with complete
information on changes in the four lifestyle factors of inter-
est. Complete case analysis was shown to be appropriate in
this cohort [25]. In addition, we performed a sensitivity ana-
lysis where we included women with incomplete information
and the missing values were included as a separate category.
All statistical analyses were carried out using the SAS soft-
ware version 9.4 (SAS Institute Inc., Cary, NC, USA), except for
the cumulative incidence curves that were calculated using
the cuminc function in R software version 3.3.3 (www.r-pro-
ject.org). All tests of statistical hypotheses were done on the
two-sided 5% level of significance.

Results

We included 29,930 women with complete information on
lifestyle changes. In 2003, median age was 51.7 years, median
years of schooling was 12 years, and 17,582 (58.7%) women
were postmenopausal (Table 1); women with a favourable
lifestyle (score of 3–4) were younger and more educated
than women with an unfavourable lifestyle (score 0–2).

From 1991/92 to 2003 median alcohol consumption
increased from 2.5 to 4.7 g/d, and BMI from 22.7 to 24.5 kg/
m2. The proportion of current smokers decreased from 31.0
to 20.6% (Table 2). The proportion of women drinking
�12 g/d changed from 95.8 to 85.2%, women with BMI <
25 kg/m2 from 75.7 to 55.3% and women reporting high
physical activity from 27.2 to 37.0%.

During a median follow-up of 9.5 years, we observed
1205 of any lifestyle-related, 413 smoking-related, 885

alcohol-related, 1018 BMI-related, 849 physical activity-related
and 685 breast cancers (Table 3). Among women with a life-
style score of 0–2 in 1991/92, those who improved their life-
style score to 3 or 4 had a lower risk of lifestyle-related
cancers compared to women who did not (HR 0.81; 95% CI
0.66–0.99; proportionality assumption test p-value 0.530;
Figure 1). The association was statistically significant in
women aged 52–61 years in 2003 (HR 0.77; 95% CI 0.60–0.99)
but not in those aged 40–51 years (HR 0.89; 95% CI
0.64–1.24; P for interaction 0.575). Among women with a
favourable lifestyle in 1991/92, those who worsened their
lifestyle had a similar risk of lifestyle-related cancers com-
pared to women who did not (HR 0.98; 95% CI 0.83–1.16).

When analysing the single factors, women who quit
smoking had a lower risk of smoking-related cancers com-
pared to women who continued (HR 0.74, 95% CI 0.55–1.00;
Table 3). Women who decreased their BMI from �25 to
<25 kg/m2 had a non- statistically significant reduction in
the risk of BMI-related cancer (HR 0.64, 95% CI 0.37–1.10),
but a statistically significant reduction in the risk of all life-
style-related cancers combined (HR 0.59; 95% CI 0.35–0.99),
physical activity-related cancers (HR 0.47, 95% CI 0.23–0.95)
and breast cancer (HR 0.36, 95% CI 0.15–0.88). When we ana-
lysed weight trends, women who reduced their weight by
more than 5%, compared to women with stable weight (i.e.,
with changes within 5%), had a reduced risk of BMI-related
cancers (HR 0.65; 95% CI 0.46–0.91) as well as lifestyle-related
cancers (HR 0.75; 95% CI 0.56–1.00), alcohol-related cancers
(HR 0.53; 95% CI 0.36–0.78), physical activity-related cancers
(HR 0.51, 95% CI 0.34-0.78) and breast cancer (HR 0.49, 95%
CI 0.31–0.78). When we censored breast cancer cases instead
of counting them as events, we no longer observed a pro-
tective effect of weight loss on the risk of lifestyle-related
cancers (n¼ 520; HR 1.05; 95% CI 0.87–1.27), alcohol-related
cancers (n¼ 200; HR 0.94; 95%CI 0.70–1.27), BMI-related can-
cers (n¼ 333; HR 1.12; 95% CI 0.88–1.41) and physical activ-
ity-related cancers (n¼ 164; HR 1.03; 95% CI 0.74–1.43). No
statistically significant association were observed when we
used ±10% instead of ±5% to define weight trends (data not
shown). Changes in alcohol consumption and physical activ-
ity were not associated with cancer risk. For all the single-
factor models, proportionality of hazards was not violated.

In a sensitivity analysis, we included women with incom-
plete information on lifestyle changes, and results did not
change substantially. The only notable change was that the
association between smoking cessation and the risk of smok-
ing-related cancer was fully statistically significant (HR 0.72,
95% CI 0.54–0.96). Finally, adjusting the multivariable analy-
ses for history of hypertension, history of increased levels of
cholesterol or triglyceride and current diagnosis of diabetes
did not change the results.

Discussion

In this large cohort of women in their 30–50s, we observed
that women who improved their lifestyle in a 12-year interval
lowered their subsequent risk of lifestyle-related cancers
compared to those who did not. In particular, the risk of
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smoking-related cancers was reduced in women who quit
smoking compared to women who continued smoking, and
the risk of breast cancer was reduced in women who lost

weight compared to women who did not. On the other side
we did not observe an increased risk of lifestyle-related can-
cers in women who changed to a more unfavour-
able lifestyle.

Smoking cessation has been shown to reduce the risk of
not only lung cancer [7,26], but also other cancer types such
as oesophageal squamous cell carcinoma [27] pancreatic can-
cer [28,29], head and neck and gastric cancer [30], colorectal
cancer [31], and bladder cancer [32]. While smoking cessa-
tion rapidly reduces the risk of lung cancer, it is estimates
that it reduces the risk of pancreatic and head and neck can-
cers only after 10 years, and the risk of colorectal, gastric and
bladder cancers only after 20 years [30–32]. While smoking
increases the risk of breast cancer, cessation is not estab-
lished to reduce its risk significantly [30,33]. We could not
observe any effect of smoking cessation on breast cancer
risk, while a beneficial effect was visible for the group of
smoking-related cancers.

Reduction in body weight in adult age has been found
associated with a decreased risk of endometrial [13] and
breast cancer [34]. We found that weight loss was associated
with a reduction of risk of BMI-related, alcohol-related,

Table 1. Women’s characteristics at start of follow-up (2003), total and by lifestyle score.

Characteristic
All women
N¼ 29,930

Lifestyle score 0–2a

N¼ 14,180
Lifestyle score 3–4a

N¼ 15,750

Age (years)
40–44 4481 (15.0) 1886 (13.3) 2595 (16.5)
45–49 7867 (26.3) 3547 (25.0) 4320 (27.4)
50–54 7893 (26.4) 3756 (26.5) 4137 (26.3)
55–61 9689 (32.4) 4991 (35.2) 4698 (29.8)
Median (IQR) 51.7 (46.9–56.4) 52.3 (47.3–56.8) 51.1 (46.6–55.8)

Menopausal statusb

Pre 12348 (41.3) 5433 (38.3) 6915 (43.9)
Post 17582 (58.7) 8747 (61.7) 8835 (56.1)

Education (years)
�10 7886 (26.8) 4499 (32.3) 3387 (21.9)
11–12 8398 (28.5) 4103 (29.4) 4295 (27.7)
13–14 6007 (20.4) 2626 (18.8) 3381 (21.8)
>14 7126 (24.2) 2709 (19.4) 4417 (28.5)
Median (IQR) 12.0 (10.0–14.0) 12.0 (10.0–14.0) 13.0 (11.0–15.0)

Smoking status
Never 14 020 (46.8) 4970 (35.0) 9050 (57.5)
Former 9738 (32.5) 3964 (28.0) 5774 (36.7)
Current 6172 (20.6) 5246 (37.0) 926 (5.9)

Alcohol consumption (g/day)
0 2980 (10.0) 1451 (10.2) 1529 (9.7)
>0 and �12 22 512 (75.2) 9296 (65.6) 13 216 (83.9)
>12 4438 (14.8) 3433 (24.2) 1005 (6.4)
Median (IQR) 4.7 (2.1–8.7) 5.1 (2.2–11.6) 4.4 (2.1–7.4)

Body mass index (kg/m2)
<25 16 588 (55.4) 3514 (24.8) 13 074 (83.0)
�25 and <30 9747 (32.6) 7561 (53.3) 2186 (13.9)
�30 3595 (12.0) 3105 (21.9) 490 (3.1)
Median (IQR) 24.5 (22.5–27.3) 26.7 (25.0–29.4) 23.1 (21.7–24.5)

Physical activity level
Low 4927 (16.5) 3805 (26.8) 1122 (7.1)
Medium 13937 (46.6) 9204 (64.9) 4733 (30.1)
High 11 066 (37.0) 1171 (8.3) 9895 (62.8)

Lifestyle scorea

0 355 (1.2) 355 (2.5) –
1 3284 (11.0) 3284 (23.2) –
2 10 541 (35.2) 10 541 (74.3) –
3 10 462 (34.9) – 10 462 (66.4)
4 5288 (17.7) – 5288 (33.6)

Frequencies with column percentages (in parentheses) were reported, unless otherwise specified. Frequencies might not add up to total
because of missing values. IQR: Interquartile range.
aA point was added to the score for each of these conditions: non-smoking, alcohol consumption �12 grams/day, body mass index <25 kg/
m2 and high level of physical activity. bMissing values were imputed based on age for 1,890 women.

Table 2. Changes in lifestyle factors from baseline questionnaire (1991/92) to
follow-up questionnaire (2003).

Follow-up

Non-smoker Smoker Total

Baseline
Smoking status
Non-smoker 20,074 (97.3) 564 (2.7) 20,638
Smoker 3684 (39.6) 5608 (60.4) 9292
Total 23,758 6172 29,930

Alcohol consumption (g/day) �12 >12 Total
�12 24,993 (87.2) 3674 (12.8) 28,667
>12 499 (39.5) 764 (60.5) 1263
Total 25,492 4438 29,930

Body mass index (kg/m2) <25 �25 Total
<25 16,029 (70.8) 6616 (29.2) 22,645
�25 559 (7.7) 6726 (92.3) 7285
Total 16,558 13,342 29,930

Physical activity level High Low/medium Total
High 4981 (60.2) 3241 (39.8) 8132
Low/medium 6175 (28.3) 15 623 (71.7) 21,798
Total 11 066 18 864 29,930

Frequencies with row percentages (in parentheses) were reported.
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physical activity-related as well as all lifestyle-related cancers.
However, these associations were driven by the effect of
weight loss on breast cancer risk. This might be due to a real
lack of effect on cancers other than breast cancer, but also
due to a statistical power issue, as the majority of cancer
cases in this population are breast cancer. Substantial weight
gain may double the risk of ERþ PRþbreast cancer, while it
has less effect on ER-PR- breast cancer [12,35]. It has also
been reported that weight gain might increase the risk of
postmenopausal breast cancer and postmenopausal endo-
metrial cancer in those who do not use hormone therapy,
and postmenopausal ovarian cancer in non- and low-users of
hormone therapy [36]. CRC risk is increased by adult weight
gain [11,36,37] while there is no evidence that adult weight
loss reduces the risk [11]. In the present study, we did not
observe an increase in risk of cancer groups or breast cancer
with weight gain, and numbers were too small to analyse
single cancer types other than breast cancer.

There is evidence that increase in alcohol intake in adult
age increases the risk of postmenopausal breast cancer [14],
while cessation of alcohol consumption in adult age may
reduce the risk of head and neck cancers after a minimum of
20 years cessation time [15,16] and oesophageal cancer after
a minimum of 16 years cessation time [38]. It is still unclear
whether alcohol cessation may reduce the risk of liver and
stomach cancers [17,18]. In a previous study carried out in
the present population, alcohol consumption was found to
be not associated with mortality of alcohol-related or other
cancers [39]. In this study, we did not find any association
between changes in alcohol consumption and risk of any
lifestyle related cancers. This may be explained by the low

average alcohol consumption and modest 12-year changes
in this population.

The literature on the effect of increasing in physical activ-
ity level in adult age on cancer risk is restricted to one study
in Norwegian men, which showed a beneficial effect on can-
cer incidence [9], and a study in a large cohort of UK men
and women, which showed a beneficial effect on cancer
mortality [8]. In the present study we did not observe any
association between change in physical activity level and
cancer risk. One possible explanation is that the assessment
of physical activity at baseline and follow-up questionnaires
was too simplistic and this led to a non-optimal assessment
of changes in physical activity levels.

Our earlier study with a very long-term follow-up time of
Norwegian men suggested that beneficial changes in lifestyle
have an effect on reduced cancer risk only after 18 years of
follow-up [20]. The follow-up time in the present cohort of
Swedish women may have been too short to show a full
effect. We found that the worsening of lifestyle, from favour-
able to unfavourable, was not associated with an increased
risk of cancer. According to the above cited literature, this is
unlikely. A longer follow-up period is probably needed to
observe an effect of unhealthy changes. We are unaware of
other studies examining changes in a score combining sev-
eral modifiable risk factors, and cancer risk.

This follow-up study in the Swedish Women’s Lifestyle
and Health cohort is one of the few existing studies on the
effect of multifactorial lifestyle changes on cancer risk. The
strength of this study is the large population-based recruit-
ment of women and a high number of lifestyle-related can-
cers during the follow-up, which allowed the combination of

Figure 1. Lifestyle changes and cumulative incidence of lifestyle-related cancers, stratified by lifestyle at 1991/92 questionnaire. (A) Women who had a good life-
style (score 3 or 4) at 1991/92 questionnaire. (B) Women who had a bad lifestyle (score 0, 1, or 2) at 1991/92 questionnaire. HR: hazard ratio, adjusted for age, edu-
cation and menopausal status at the follow-up questionnaire; CI: confidence interval.
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cancers in groups based on different risk factors. Data on
incident cancers was virtually complete, and a set of sensitiv-
ity analyses confirmed the robustness of our findings.

Limitations of the study include that our results might be
affected by the healthy volunteer bias, as non-respondents
of follow-up questionnaire reported higher prevalence of
smoking, fewer years of education, and less physical activity
at baseline [21]. The follow-up period was relatively short,
and the majority of women did not reach the age at which
cancer risk significantly increases. The lifestyle data was self-
reported, which covers high probability for response bias.
The data was not suitable to be fitted into standardised and
validated lifestyle scores which are known to predict cancer
risk. Some of the lifestyle changes were relatively rare, i.e.,
only 3% of the non-smoking women in 1991/2 started to
smoke, and 8% of the overweight or obese women lost
weight during the follow-up. Also, assessment of change in
physical activity had limitations due to different scales used
in 1991/92 and 2003 questionnaires. Our data did not allow
any detailed adjustment for potential time varying confound-
ing, e.g., changes in comorbid condition. Finally, measure-
ment of changes in lifestyle using only two time-points does
not capture the complexity of the real lifestyle changes, such
as cyclical changes.

Conclusion

In conclusion, this study suggests that women in their
30–50s can improve their lifestyle to lower their risk of can-
cer. In particular, our results suggest that smoking cessation
might lower the risk of smoking-related cancers and reduc-
tion in weight might lower the risk of breast cancer, which is
the most common cancer in women. Our study supplies
important evidence in support of recommendations of life-
style changes and interventions in primary health care.
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