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ABSTRACT

PURPOSE The obesity epidemic in children is spreading at alarming rates.
Because musculoskeletal problems can influence physical activity, we compared
the frequency of musculoskeletal problems in overweight and obese children
with that in normal-weight children.

METHODS We performed a cross-sectional database and face-to-face interview
study that included 2,459 children aged 2 to 17 years from Dutch family prac-
tices. We collected data on self-reported height and weight (body mass index),
self-reported musculoskeletal problems in the 2 weeks before the interview,
number of family physician consultations for musculoskeletal problems in 1 year,
and age (2 age-groups were analyzed: 2 to 11 years and 12 to 17 years, because
of the proxy interview in the youngest age-group). We calculated the odds ratio
(OR) and 95% confidence interval (Cl) for musculoskeletal problems in over-
weight and obese children, compared with normal-weight children.

RESULTS Overweight and obese children in both age-groups (2 to 11 years and
12 to 17 years) reported significantly more musculoskeletal problems (OR = 1.86;
95% (I, 1.18-2.93; and OR = 1.69; 95% (I, 1.08-2.65, respectively) than nor-
mal-weight children. The total group of children who were overweight or obese
reported more lower extremity problems than did the normal-weight children
(OR = 1.62; 95% Cl, 1.09-2.41); furthermore, they reported more ankle and foot
problems than children who were of normal weight (OR = 1.92; 95% (I, 1.15-
3.20). Overweight and obese children aged 12 to 17 years consulted their family
physicians more often with lower extremity problems than did the normal-weight
children (OR = 1.92; 95% CI, 1.05-3.51).

CONCLUSION This study shows that overweight and obese children more fre-
quently experience musculoskeletal problems than do normal-weight children.

Ann Fam Med 2009;7:352-356. doi:10.1370/afm.1005.

INTRODUCTION

hildhood obesity is a serious health problem, and an obesity epi-

demic is spreading in alarming rates among children.! Currently

about 16% of the children in Europe are overweight, and 8% are
obese.? Obesity-associated problems and diseases decrease the quality of
life and life span. Many studies have shown that overweight children are
more likely to become overweight adults than their normal-weight peers.3”
Furthermore, children may also be more vulnerable to specific obesity-
related health problems (such as hypertension, hepatic steatosis, hyperan-
drogenism, and pseudoacromegaly)® because their bodies are growing and
developing.

Adult obesity has been associated with a higher prevalence of muscu-
loskeletal disorders, primarily affecting the lower limbs,°'* but comparative
data in children are scarce. Some musculoskeletal disorders that are unique
to childhood, such as slipped capital femoral epiphysis'* and tibia vara
(Blount's disease),'” have retrospectively been associated with excess weight.
Few studies have quantified the prevalence of musculoskeletal problems
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in overweight and obese children.'®" Although these
few studies imply that childhood obesity may predis-
pose children to musculoskeletal problems, convincing
empirical verification is currently lacking.

In our present research we use the results of a large
survey in Dutch family practices performed in 2001
and aim to answer the following questions: (1) do over-
weight and obese children report more (lower extrem-
ity) musculoskeletal problems in daily life than their
normal-weight peers; and (2) do overweight and obese
children seek help for (lower extremity) musculoskeletal
problems more often than their normal-weight peers?

METHODS

We analyzed data from the second Dutch national sur-
vey of family practice (NS2), which was carried out by
the Netherlands Institute for Health Services Research
(NIVEL) in 2001. The survey included a representative
sample of the Dutch population; for further details see
the article by Westert et al.?° This national survey con-
sisted of morbidity registration by family physicians
and face-to-face health interviews conducted in the
Dutch language with a randomly selected sample of
the listed patient population. Interview and morbidity
data were linked and used for the present study:.

Interview

An all-age, computer-generated sample of 150 reg-
istered patients per participating full-time family
physician was invited to participate in an elaborate,
face-to-face, multiple-choice health interview until
the target number of 80 patients per physician had
been reached. For nonresponders, attempts to contact
(when possible), reason not to participate, sex, age,
and zip code were documented. Trained interviewers
performed the interviews, and the interviews were
evenly distributed among 4 consecutive 3-month
periods to adjust for seasonal fluctuations. Items used
for this study included age, self-reported height and
weight, and self-reported musculoskeletal symptoms
during the previous 2 weeks. If children were younger
than 12 years, a proxy interview was carried out with
a parent. To increase readability, the information pro-
vided by the parents is reported as if it were informa-
tion provided by the children themselves.

Morbidity Registration

Morbidity data on the interviewed children were
derived from the electronic medical records. The
physicians registered all health problems reported
during a consultation and coded the diagnosis using
the International Classification of Primary Care (ICPC). The
ICPC codes used to identify musculoskeletal problems

are displayed in the Supplemental Appendix, which is
available online at http:/www.annfammed.org/
cgi/content/full/7/4/352/DC1). This survey was

episode orientated, meaning that different consulta-
tions concerning the same health problem were clus-
tered into 1 disease episode. Baseline characteristics
(such as age and sex) were derived from patient records.

Overweight and Obesity

The body mass index (BMI) was used as a measure

of overweight and obesity in the children?' and was
based on self-reported weight and height. A standard
developed for age-specific overweight and obesity BMI
cutoff points in Dutch children was used to determine
the presence of overweight and obesity in the study
population.?? These cutoff points are almost identical
to the recommended worldwide standard definition of
overweight and obesity.?’

Study Population

We analyzed interview data and corresponding phy-
sicians' morbidity registration data of the 2- to 17-
year-old children. Only Dutch natives were included
to reduce selection bias related to language and to
enhance compatibility with BMI cutoff values that had
been developed for native Dutch children. Children
under the age of 2 years were excluded because obe-
sity is not defined for this group. Among 2,719 eligible
children, we analyzed data for 2,459 (90%) for which
we had height and weight information. A weight-

ing factor was applied to compensate for differences
between registration periods per practice. Children of
normal weight and children with overweight and obe-
sity contributed equal amounts of follow-up time.

Analysis

Using age- and sex-specific BMI cutoff value curves
for Dutch native children,?? the children were divided
into 3 groups: normal weight, overweight, and obese
children. Because numbers were too small in the
overweight and obese group to assess dose-effect rela-
tionships accurately, we chose to analyze overweight
and obese children as 1 group. We have calculated
odds ratios (ORs) and 95% confidence intervals (Cls)
comparing the overweight and obese children with
the normal weight children. Odds ratios and confi-
dence intervals not including 1 were considered sig-
nificant. ¢ tests and x? analyses, as appropriate, were
used to examine differences between these 2 groups.
Significance was set at P <.05. We distinguished 2
age-groups, namely, children younger and older than
12 years of age, because of the proxy interview for
children younger than 12 years. We calculated Man-
tel-Haenszel odds ratios to assess possible clustering
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of patients within physician practices. Analyses were

conducted using Statistical Package for the Social Sci-

ences, version 15.0 (SPSS Inc, Chicago, lllinois).

Ethical Approval

The study was carried out according to Dutch legisla-

tion on privacy. The Dutch Data Protection Authority

approved the privacy regulation of the study. Accord-

ing to Dutch legislation, obtaining informed consent is

not obligatory for observational studies.

RESULTS
Participant Characteristics

In total, 2,459 children were included in the analysis;
319 (13.0%) were overweight or obese, 219 (8.9%) and
100 (4.1%), respectively. There was no significant dif-

ference between the children of normal weight and

overweight and obese children in mean age or in the

distribution of boys and girls within
the age subgroups. Clustering within
physician practices did not affect our
outcome, as Mantel-Haenszel odds
ratios were comparable to crude odds
ratios.

Self-Reported Musculoskeletal
problems

Self-reported musculoskeletal prob-
lems are shown in Table 1. Over-
weight and obese children in both
age-groups (2 to 11 years and 12 to
17 years) reported significantly more
musculoskeletal problems in daily

life than did normal-weight chil-
dren (OR=1.86; 95% CI, 1.18-2.93;
and OR = 1.69 95% Cl, 1.08-2.65,
respectively). Children aged 2 to 11
years who were overweight or obese
reported neck and back pain more
often than did the normal-weight chil-
dren in that age category (OR =2.60;
95% CI, 1.30-5.19). The total group
of children who were overweight and
obese reported more lower extremity
problems than did the total normal-
weight group of children (OR = 1.62;
95% CI, 1.09-2.41). We were able to
split these lower extremity problems
in a subgroup of hip and knee prob-
lems and a subgroup of ankle and foot
problems. Ankle and foot problems
were significantly more common in
the total group and in the youngest

age-group of overweight and obese children com-
pared with these groups of normal-weight children
(OR=1.92; 95% CI, 1.15-3.20; and OR=2.27, 95% ClI,
1.15-4.47, respectively). Rates of self-reported upper
extremity problems did not differ between overweight
and obese children and normal-weight children for
either age subgroup.

Musculoskeletal Problems Reported

in Family Practice

Episodes of health problems derived from the elec-
tronic medical record are displayed in Table 2. Among
children aged 12 to 17 years, overweight and obese
children consulted their family physicians more fre-
quently with lower extremity problems (OR =1.92;
95% CI, 1.05-3.51). Regarding upper extremity prob-
lems and neck and back problems, there was no differ-
ence in consultation rate between children who were
not overweight and the overweight and obese children.

Table 1. Self-Reported Musculoskeletal Problems
in Normal-Weight and Overweight and Obese Children

Normal-Weight ~ Overweight and

Area of Children Obese Children
Complaint % (n)? % (n)® OR (95%ClI)
All musculoskeletal
All ages 17.7 (379) 21.9 (70) 1.31 (0.98-1.74)
211y 6.6 (90) 1.5 (27) 1.86 (1.18-2.93)
1217 y 37.7 (289) 50.6 (43) 1.69 (1.08-2.65)¢
Neck and back
All ages 9.6 (206) 10.7 (33) 1.12 (0.76-1.66)
211y 2.0 (28) 5.1 (12) 2.60 (1.30-5.19)¢
12417y 23.2 (178) 25.9 (22) 1.15 (0.69-1.93)
Upper extremity
All ages 1.2 (26) 1.3 (4) 1.03 (0.36-2.98)
21y 0.4 (5) 0.0 (0) NA
12417y 2.7 (21) 4.7 (4) 1.75 (0.59-5.23)
Lower extremity
All ages 6.9 (147) 10.7 (33) 1.62 (1.09-2.41)¢
211y 4.1 (57) 6.8 ( 16) 1.70 (0.96-3.01)
1217 y 12.4 (90) 20.0 (17) 1.77 (0.99-3.14)
Hip and knee
All ages 3.5 (75) 4.1 (13) 1.17 (0.64-2.13)
211y 1.8 (25) 1.7 (4) 0.94 (0.32-2.72)
12417y 6.5 (50) 105 (9) 1.70 (0.80-3.58)
Ankle and foot
All ages 3.4 (72) 6.3 (20) 1.92 (1.15-3.20)¢
211y 2.4 (32) 5.1 (12) 2.27 (1.15-4.47)c
1217 y 5.5 (40) 10.0 (8) 1.89 (0.85-4.17)

Note: Positive response to survey question: In the last 2 weeks did you experience any xxx problems?
Reference group (OR = 1.0) for each row is normal-weight children.

NA = not available.

2Group total = 2,140; age-group 2-11 y, n = 1,374; age-group 12-17 y, n = 766.
b Group total = 319; age-group 2-11y, n = 234; age-group 12-17 y, n = 85.

¢P<.05.
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Table 2. Musculoskeletal Problems Reported to Family Physicians
in Normal-Weight and Overweight and Obese Children

Normal-Weight  Overweight and

Area of Children? Obese Children®
Complaint % (n) % (n) OR (95%Cl)
All musculoskeletal
All ages 14.1 (301) 16.0 (51) 1.16 (0.84-1.61)
211y 9.5 (130) 10.3 (24) 1.09 (0.69-1.73)
1217 y 223 (171) 31.8 (27) 1.62 (1.00-2.64)
Neck and back
All ages 2.1 (45) 3.1 (10) 1.51 (0.75-3.02)
211y 1.1 (15) 1.3(3) 1.18 (0.34-4.10)
1217 y 3.9 (30) 8.2 (7) 2.20 (0.94-5.18)
Upper extremity
All ages 1.8 (38) 2.2 (7) 1.24 (0.55-2.80)
211y 1.3 (18) 13(3) 0.98 (0.29-3.35)
1217 y 2.6 (20) 4.7 (4) 1.84 (0.62-5.52)
Lower extremity
All ages 6.1 (130) 7.8 (25) 1.32 (0.84-2.10)
211y 3.9 (53) 4.3 (10) 1.1 (0.56-2.22)
1217 y 10.1 (77) 17.6 (15) 1.92 (1.05-3.51)¢

Reference group (OR 1.0) for each row is normal-weight children.

2Group total = 2,140; age-group 2-11 y, n = 1,374; age-group 12-17 y, n = 766.
5 Group total = 319; age-group 2-11 y, n = 234; age-group 12-17 y, n = 85.
€P<.05.

Note: lliness episodes during prior 12 months recorded in family physician’s electronic medical record.

DISCUSSION

In this large study of children aged 2 to 17 years seen in
Dutch general practice, we found overweight and obese
children reported musculoskeletal problems and lower
extremity problems more frequently in daily life than
did their normal-weight peers. Overweight and obese
children aged 12 to 17 years were also more frequently
seen by their family physician for lower extremity prob-
lems than were their peers of normal weight.

Ankle and foot problems are significantly more
common in overweight and obese children com-
pared with normal weight children in our study. A
number of studies have focused on the foot structure
of overweight and obese children?*?” showing that
these children have increased foot length and width
and decreased navicular height,>* lower medial arch
height,>>?¢ and higher plantar pressure?” compared with
normal-weight children. It therefore seems reasonable
to assume that these structural problems in the feet of
the overweight and obese children are correlated with
the reported ankle and foot problems. This assumption
has been postulated before,?”2® but unfortunately none
of the foregoing studies was designed in a way that
such a theory could be verified. Although our study
adds credibility, further investigation is necessary to
confirm whether there is a causal relationship.

Although the absolute difference may not be large,

de Sa Pinto et al" have also reported
more back pain among their obese
children aged 7 to 14 years. In accor-
dance with the same report, we found
no differences in the occurrence of
upper extremity problems between
overweight and obese and normal-
weight children.

Overweight and obese children
experience musculoskeletal problems
more often. The association between
a low fitness level and excess body
weight has been described.?*° Nor-
mal-weight children with musculosk-
eletal problems are possibly less active
and can therefore become overweight,
and musculoskeletal problems can
prevent overweight and obese patients
from successfully using exercise to
reduce body weight. We hypothesize
that a vicious circle results wherein
being overweight, musculoskeletal
problems, and a low fitness level
reinforce each other. It is therefore
important to be aware of the higher
occurrence of musculoskeletal prob-
lems in these children, to provide

adequate management of their problems, and to give

healthy life style advice proactively.

Limitations

We used self-reported weight and height to determine

the BMI, which may have introduced misclassification.

We believe, however, that possible misclassification is

limited, because we used face-to-face interviews, which

promote validity of answers.?' Furthermore, people will

tend to underestimate weight and overestimate height,

resulting in an underestimation of the number of over-

weight and obese children. It is, therefore, not likely

that the possible misclassification will have affected

the positive relation found in this study. Our findings

are supported by those of Strauss,® who compared

self-reported with actual weight and height. The study

showed small differences in weight, but it did not have

an impact in the assessment of obesity-related morbidity.

Although there was a 35% nonresponse for the

interview, we argue that selection bias was limited. Our

participants were sampled independently of general

practice consultation, and the children in our sample,

compared with data from Statistics Netherlands, were

representative (by sex, age, and region) of the Dutch

childhood population. Although approximately 10% of

data on height and/or weight was missing, we believe

the missing data were random, because the health
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interview was elaborate and covered many more topics
than obesity and musculoskeletal problems.

Our study shows that overweight and obese chil-
dren more frequently report musculoskeletal problems
in daily life than do normal-weight children. In addition
to more self-reported musculoskeletal problems in over-
weight and obese children, we also found that over-
weight and obese children older than 12 years sought
medical help more frequently for their lower extremity
problems than did their normal-weight peers.

To read or post commentaries in response to this article, see it
online at http:/lwww.annfammed.orglcgilcontent/full/7/41352.

Key words: Children; obesity; overweight; musculoskeletal
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